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20.04(6) — Dwelling Separations

Normally, for 3 or more attached dwelling units, the Commercial Building Code (CBC) applies. Attached means some
constructionother than footings and their bearing material) is shared by the units.

Where3 or more adjacent but unattached dwelling units are each built with the outsidéhatatismply with the Uniform

Dwelling Code (UDC), the UDC applies throughout and the CBC doegpply even if those outside walls are adjacent to or
adjoineach other If flashing is added over the top of two such adjoining walls, the UDC would still. apply

Dwelling Separations

[\
/

Detail A
Dwelling 3 Dwelling 2 Dwelling 1
(Single) (Duplex) (Duplex)

#

Non-structural flashing permitted

T

Independent Roof Systems

Separate exterior
wall fire rated per s.
Comm 21.08 (1) and
insulated per ch. 22.

Separate exterior

wall fire rated per s.
Comm 21.08 (1) and
insulated per ch. 22.

Separate exterior covering
per s. Comm 21.24

Separate exterior covering
pers. Comm 21.24
Independent Floor System

Dwelling 2 Dwelling 1
(Duplex) (Duplex)

Separate Insulated——p»—

i Separate Insulated
Foundation Valll I Foundation Valll

Shared Footing OK

Detail A
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77 DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX

Model Ordinance for Adoption of Wisconsin Uniform Dwelling Code

It is intended that this model walssist local jurisdictions, working with corporation counsel, through regular procedures, in
adoptinga local ordinance. The i#¢onsin Division of Safety and Buildings alsden$ an electronic version of this model
ordinanceand a more comprehensive model building code on our website atenwmerce.state.wi.us/sim the One- &
Two—-Family (UDC) program page. Upon adoption ohew building code, send a certified copy to: Safety & Buildings
Division, PO. Box 2658, Madison, WI 53707elephone (608) 267-%3, Fax (608) 283-7409 along with the nhame of your
certified inspector(s).

Town, Mllage, City, County of
ORDINANCE #
CONTENTS

1.1 Authority

1.2  Purpose

1.3 Scope

1.4  Adoption of Wsconsin Uniform Dwelling Code

1.5 Building Inspector

1.6 Building Permit Required

1.7 Building Permit Fees

1.8 Penalties

1.9 Effective Date

1.1 AUTHORITY. These regulations are adopted under the authority granted by s. 10ib&msi Statutes

[I[F COUNTY ORDINANCE] This ordinance shall apply in any municipality of over 2,500 population without a Uniform
Dwelling Code enforcement program and the following other municipalities requesting county enforcement:

and in the following other municipalities that thés@énsin Department of Commerce has delegated enforcement
to our county .

1.2 PURPOSE.The purpose of this ordinance is to promote the gehegdth, safety and welfare and to maintain
requiredlocal uniformity with the administrative and technical requirements of sedisin Uniform Dwelling Code.

1.3 SCOPE.The scope of this ordinance includes the construction and inspection of one— and two-family dwellings
built since June 1, 1980.

[OPTIONAL] Not withstanding s. Comm 20.05, the scope also includes the construction and inspection of
alterationsand additions to one- and two—family dwellings built before June 1, 1980. Becaupeogects are not under state
jurisdiction, petitions for variance and final appeals under ss. Comm 20.19 and 20.21, respati@iehe decided by the
municipalboard of appeals. Petitions for variance shall be decided per s. Comm 20.19 (intro.) so that equivalency is maintained
to the intent of the rule being petitioned. As the board of appeals approves petitions for vidugacivef inspector is granted
the power to apply the results to similar circumstances by precedent.

[OPTIONAL] Not withstanding s. Comm 20.08e scope also includes the construction and inspection of
detachedjarages serving one and two family dwellings. The building structure and any heating, electrical or plumbing systems
shallcomply with the Uniform Dwelling Code. Petitions for variance and appeals shall be resiligtle previous paragraph.

1.4  WISCONSINUNIFORM DWELLING CODE ADOPTED.The Wsconsin Uniform Dwelling Code, Chs. Comm
20-250f the Wsconsin Administrative&Code, and all amendments thereto, is adopted and incorporated by reference and shall
applyto all buildings within the scope of this ordinance.

1.5 BUILDING INSPECTOR. There is hereby created the position of Building Inspestayshall administer and
enforcethis ordinance and shall be certified by the Division of Safety & Buildings, as specifiestgnain Statutes, Section
101.66(2), in the category of Uniform Dwelling Code Construction Inspeddaiditionally; this or other assistant inspectors
shallpossess the certification categories of UDGNGYUDC Electrical, andJDC Plumbing. OTE: Contact the Division
of Safety & Buildings at (608) 261-8500 for certification information.)

1.6 BUILDING PERMIT REQUIRED. If a person alters a building in exce$fNBERT AMOUNT] $ value
in any 12—-month period, adds orgduilding in excess ¢fINSERT VALUE or AREA AMOUNT] in any
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12-monthperiod, or builds or installs a new building, within the scope of this ordinance, thefirshabtain a building permit

for such work from the building inspectoAny structural changes or major changes to mechanical systems that involve
extensionshall require permits if over the foregoing thresholds. Restoration or repair of an installation to its previous code-
compliantcondition as determined by the building inspector is exempted from permit requirements. Residing, re-roofing,
finishing of interior surfaces and installation of cabinetry shal[®MdOOSE OPTION] included/exempted from permit
requirements.

(NOTE: Fill in the threshold amount above which permits are required. Also decide whether new interior and exterior
surfacesor cabinetry shall be included or exempted.)

1.7 BUILDING PERMIT FEE. The building permit fees shall be determined by resolution and shall include $25.00
to be forwarded to the 1&tonsin Department of Commerce for a UDC permit seal that shall be assigned to any new dwelling.

1.8 PENALTIES. The enforcement of this section and all other laws and ordinances relating to kshilifnge by
meansf the withholding of building permits, imposition of forfeitures and injunctive action. Forfeitures shall be not less than
$25.00nor more than $1,000.00 for each day of noncompliance.

1.9 EFFECTIVE DAE. This ordinance shall befeftive , upon passage and publication as provided by
law.

1.10 The building inspector(s) shall keep a log of all inspections completed.

Adopted this , day of ,

(Mayor, President, Chairperson)

Attest:

Published:
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79 DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX
Wisconsin Division WISCONSIN UNIFORM BUILDING Application No.
of Safety and Buildings PERMIT APPLICATION
Wisconsin Stats. 101.63, 101.73 Instructions on back of second ply. The information you provide may be Parcel No.

used by other government agency programs [(Privacy Law, s. 15.04 (1)(m)]
PERMIT REQUESTED Constr.  HVAC  Electric  Plumbing  Erosion Control Other:

Owner’s Name Mailing Address Tel.
Contractor Name & Type Lic/Cert# Mailing Address Tel. & Fax
Dwelling Contractor (Constr.)
Dwelling Contr. Qualifier The Dwelling Contr. Qualifier shall be an owner,
CEO, COB or employee of the Dwelling Contr.
HVAC
Electrical
Plumbing
PROJECT Lot area One acre or more of
LOCATION Sq.ft. | soil will be disturbed 1/4, 1/4, of Section ,T N, R E (or) W
Building Address Subdivision Name Lot No. Block No.
Zoning District(s) Zoning Permit No. Setbacks: Front Rear Left Right
ft ft. ft. ft.

1. PROJECT 3. OCCUPANCY 6. ELECTRIC 9. HVAC EQUIP. | 12. ENERGY SOURCE

New Repair Single Family Entrance Panel Furnace Fuel Nat Gas | LP | Oil | Elec [ Solid [ Solar

Alteration Raze Two Family Amps: Radiant Basebd Space Htg

Addition Move Garage Underground Heat Pump Water Htg

Other: Other: Overhead Boiler

7.WALLS Central AC
2. AREA INVOLVED (sq ft) 4. CONST. TYPE Wood Frame [IFireplace
Unit1 | Unit2 | Total Site-Built Steel Other: 13. HEAT LOSS
Unfin. Mfd. per WI UDC ICF
Bsmt Mfd. per US Timber/Pole 10. SEWER BTU/HR Total Calculated
Living HUD Other: Municipal Envelope and Infiltration Losses ("Maximum Allowable
Area 5. STORIES 8. USE Sanitary Permit# | Heating Equipment Output" on Energy Worksheet;
Garage 1-Story Seasonal "Total Building Heating Load" on Rescheck report)
Deck 2-Story Permanent 11. WATER 14. EST. BUILDING COST w/o LAND
Other: Other: Municipal $

Totals Plus Basement On-Site Well

I understand that I am subject to all applicable codes, statutes and ordinances and with the conditions of this permit; understand that the issuance of the permit creates no legal
liability, express or implied, on the state or municipality; and certify that all the above information is accurate. If one acre or more of soil will be disturbed, I understand that
this project is subject to ch. NR 151 regarding additional erosion control and stormwater management and the owner shall sign the statement on the back of the permit if not
signing below. I expressly grant the building inspector, or the inspector's authorized agent, permission to enter the premises for which this permit is sought at all reasonable
hours and for any proper purpose to inspect the work which is being done.

I vouch that I am or will be an owner-occupant of this dwelling for which I am applying for an erosion control or construction permit without a Dwelling
Contractor Certification and have read the cautionary statement regarding contractor responsibility on the reverse side of the last ply.

APPLICANT (Print:) Sign: DATE

This permit is issued pursuant to the following conditions. Failure to comply may result in suspension or revocation of this
APPROVAL CONDITIONS permit or other penalty. See attached for conditions of approval.

ISSUING Town of Village of City of County of State— | State-Contracted Inspection Municipality Number of Dwelling Location
A; #:
JURISDICTION ey )
FEES: PERMIT(S) ISSUED WIS PERMIT SEAL # PERMIT ISSUED BY:
Plan Review $ Construction
Inspection $ HVAC Name
Wis. Permit Seal ~ § Electrical
Other $ Plumbing Date Tel.
Erosion Control
Total $ Cert No.

SBD-5823(R.10/08) Distribute: ~ Ply 1 — Issuing Jurisdiction; ~ Ply 2- Issuer forwards to State w/in 30 days;  Ply 3- Inspector;  Ply 4- Applicant
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INSTRUCTIONS

The owner builder or agents shall complete the application form down through the Signature of Applicant block and submit
it and building plans and specifications to the enforcing municipafigymit application data is used for statewide statistical
gatheringon new one- and two—family dwellings, as well as for local code administr&iease type or use ink and @ss

firmly with multi-ply form.

PERMIT REQUESTED
e  Check of type of Permit Requested, such as structurahE\Electrical or Plumbing.
. Fill in owner's current Mailing Address aneéEphone Number

. If the project will disturb one acre or more of soil, the project is subject to the additional erosion control and stormwater
provisionsof ch. NR 151 of the WI Administrative Code. Checking this box will satisfy the related notification
requirement®f ch. NR 216.

. Fill in Contractor and ContractQualifier Information. Per s. 101.654 (1) WI Stats., an individual taking out an erosion
control or construction permit shall enter his or her dwelling contractor certificate nuartename and certificate
numberof the dwelling contractor qualifier employed thye contactqrunless they reside or will reside in the dwelling.

Pers. 101.637) Ws. Stats., the master plumber name and license number must be entered before issuing a plumbing
permit.

.- PROJECTLOCATION. _ oo

. Fill in Building Address with number and street offisigint information so that the building inspector can locate the site.

. Local zoning, land use and flood plain requirements must be satisfied before a building permit can beCissnosd.
approvalmay be necessary

. Fill in Zoning District, lot area and required building setbacks.

PROJECTDATA - Fill in all numbered project data blocks (1-14) with the required information. All data blocks must be filled
in, including the following:
2. Area (involved in project):
Basements - include unfinished area only
Living area — include any finished area including finished areas in basements
Two—family dwellings — include separate and total combined areas
3. Occupancy - Check only “Single-Family” orwib—Family” if that is what is being worked on. In other words, do
not check either of these two blocks if only a new detached garage is being built, even if it serves a one— or
two—family dwelling. Instead, check “Garage” and number of stalls. If the project is a community—based residential
facility serving 3 to 8 residents, it is considered a single—family dwelling.

9. HVAC Equipment — Check only the major source of heat, plus central air conditioning if present. Only check
“Radiant Baseboard” if there is no central source of heat.

10. Plumbing - A building permit cannot be issued until a sanitary permit has been issued for any festeor af
existing private onsite wastewater treatment system.

14. Estimated Cost — Include the total cost of construction, including materials and market rateutahoir the cost of
land or landscaping.

..........................................................................

CONDITIONS OF APPROMWAL - The authority having jurisdiction uses this section to state any conditions that must be
compliedwith pursuant to issuing the building permit.

ISSUING JURISDICTION: This must be completed by the authority having jurisdiction.

e Check of Jurisdiction Status, such as town, village,,aityunty or state and fill in Municipality Name.

e Fillin State Inspection Agency number only if working under state inspection jurisdiction.

. Fill in Municipality Number of Dwelling Location.

e Check of type of Permit Issued, such as constructionAB)electrical or plumbing.

. Fill in Wisconsin Uniform Permit Seal Numbdrproject is a new one- or two—family dwelling.

. Fill in Name and Inspector Certification Number of person reviewing building plans and date building permit issued.

PLEASERETURN SECOND PY WITHIN 30 DAYS AFTER ISSUANCE ©: (You may fold along the dashed lines and
insertthis form into a window envelope.)

Safety & Buildings Division
PO. Box 2509
Madison, WI 53701-2509
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(Partof Ply 4 for Applicants)
Cautionary Statement to Owners Obtaining Building Permits

101.65(Ir) of the Wisconsin Statutes requires municipalities that enforce the Uniform Dwelling Code to provide an owner who
appliesfor a building permit with a statement advising the owner that:

If the owner hires a contractor to perform work under the building permit and the contractor is not bonded or insured as required
unders. 101.654 (2) (a), the following consequences might occur:

(a) The owner may be held liable for any bodily inquiry to or death of others anyatamage to the property of others
that arises out of the work performed under the building permit or that is caused by any negligence by the contractor that occurs
in connection with the work performed under the building permit.

(b) The owner may not be able to collécim the contractor damages for any loss sustained by the owner because of
aviolation by the contractor of the one— and two— family dwelling code or an ordinance enacted under sub. (1) (a), because of
anybodily injury to or death of others or damage to the property of others that arises out of the work performed under the building
permitor because of any bodily injury to or death of others or damage to the property of others that is caused by any negligence
by the contractor that occurs in connection with the work performed under the building permit.

Additional Responsibilities for Owners of Piojects Disturbing One or More Acre of Soil

I understand that this project is subject to ch. NR 151 regarding additional erosion control and stormwater management and will
complywith those standards.

Owners Signature: Date:
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INSPECTION REPORT AND NOTICE OF NONCOMPLIANCE
Print legibly using black ink.
Report Date: Inspection Date Permit No.: State Seal # Parcel No:
Project Address Subdivision Lot No.: Block No.:
Inspection  [_|Footing [JErosion Control [JFoundation [IBsmt Drain Tile [JUnderslab Plbg [JRough HVAC
Type(s): [JRough Plumbing  [JRough Electrical ~ [JConstruction [insulation/Energy ~ []Final [JOther:
Area Inspected, if Partial Inspection: If Final Inspection, Occupancy May: [_] Take Place Now [] Take Place Temporarily for days

[] Not Take Place Until The Items Below Are Corrected and Inspected

[ Other:

Owner:

Contractor:

AN INSPECTION OF THE ABOVE PREMISES HAS DISCLOSED THE FOLLOWING NONCOMPLIANCES: [] None Noted

ORDER

NO. CODE SECTION

FINDINGS AND REQUIREMENTS

IMPORTANT: Please report when violations are corrected. AVOID DELAY

NOTICE OF NONCOMPLIANCE: All cited violations shall be corrected within 30 days after written notification unless an extension of
time is granted. Each day that the violation continues after notice shall constitute a separate offense and is subject to remedies and penalties by the
authority having jurisdiction. Appeals per ch. 68, WI Stats. and s. Comm 20.21.

Enforcing [OTown [JVillage [JCity [JCounty OF: Bldg Location Muni # Authority By Municipal Ordinance
Jurisdiction:  [JState Staff [] State Insp Agency# . Section::

Inspector’s Name: Violations Explained To: Compliance Date:

Inspector’s Address: Office Hours: Telephone No:

Orders Referred for Followup Legal Action
To:

Date

Noncompliances Verified to Still Exist? Additional Fees Collected(+)/Refunded(-)
(If needed, notate orders above.) By State-Contracted Agency $
[ Yes [1No Since Original Permit Issuance:

SBD-6025 (R.06/05

Distribution: Ply 1 — Contractor Ply 2 — Inspector/State  Ply 3 - Owner  Ply 4 - File
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commerce.wi.gov

DEPARTMENT OF COMMERCE

Application for Review, Petition for Variance SBD-9890X

SBD-9890X (R. 02/08) (Check our website at http://www.commerce.state,wi.us/SB/SB-

-Complete all pages-

isconsin

Department of Commerce

DivForms.html_for the most current version of this form)

Safety & Buildings Division

Use this page for fax appointments (fax 877-840-9172)
Indicate date plans will be in S&B office

NOTE: Personal information you provide may be used for secondary purposes [Privacy Law s. 15.04(1)(m), Stats.

1. Facility Information Complete for confirmed appointments*:
Facility (Building) Name: Transaction ID:

Number and Previous Related Trans. ID:

Strest: Zip. Assigned Reviewer:

Commerce Site Number (if known): Assigned Office:

Legal Description: Review Start Date*:

County of: *Submittal must be received in the office of the appointment no
()City () Village ( ) Town of: later than 2 working days before the confirmed appointment.
2. Owner Information Customer # 3. Designer Information Customer #

Name Designer

Company Name Design Firm

Number and Street Number and Street

City, State, Zip Code City, State, Zip Code

Contact Person Contact Person

Telephone Number Fax Number Telephone Number Fax Number

4. Plan Review Status

__ Plan submitted with petition

__ Plan will be submitted after petition determination
__ Requesting revision __ Other:
Commerce Transaction Number

Plan previously review by (please enclose a copy of review letter)
__State __ Municipality __ Approved __ Held __ Denied
Code Being Petitioned _Commercial Building __ HVAC __ Plumbing
__ Private Sewage System__ Swimming Pool __ Electrical
__Amusement Rides __ Uniform Dwelling Code __ Boilers __ Elevators

__ Flammable Liquids

__ Gas Systems___ Refrigeration __ Rental Weatherization __ Other:

5. State the code section being petitioned AND the specific condition or issue you are requesting be covered under this petition for variance.

6. Reason why compliance with the code cannot be attained without the variance. (Attach additional sheets, if necessary.)

7. State your proposed means and rationale of providing equivalent degree of health, safety, or welfare as addressed by the code section petitioned.

8. List attachments to be considered as part of the petitioner's statements (i.e., model code sections, test reports, research articles, expert
opinion, previously approved variances, pictures, plans, sketches, etc.).

. VERIFICATION BY OWNER - PETITION IS VALID ONLY IF NOTARIZED WITH AFFIXED SEAL AND ACCOMPANIED BY REVIEW FEE
Note: Petitioner must be the owner of the building or system or credential applicant for a Comm 5 petition. Tenants, agents, designers, contractors,
attorneys, etc., shall not sign petition unless Power of Attorney is submitted with the Petition for Variance Application.

Petitioner's Name (type or print)

, being duly sworn, | state as petitioner that | have read the foregoing petition and | believe
it is true and that | have significant ownership rights to the subject building or project.

Petitioner’s Signature

Subscribed and sworn

Notary Public My commission expires

to before me this date on
MAKE CHECKS PAYABLE TO DEPT. OF COMMERCE TOTAL AMOUNT DUE
Complete other side for variance from Comm 20-25 and Comm 61-65 $
Attach check here.
Owner's Name Project Location Plan Number

Register February1999, No. 51¢
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Page 2 of

Fire Department Position Statement
To be completed for fire or life-safety related variances requested from Comm 61-65, Comm 10, Comm 16 and other fire
related requirements.

| have read the application for variance and recommend: (check appropriate box)
O Approval O Conditional Approval O Denial 0 No Comment

Explanation for recommendation including any conflicts with local rules and regulations and suggested conditions:

Fire Department Name and Address

Name of Fire Chief or Designee (type or print) Telephone Number

Signature of Fire Chief or Designee Date Signed

MUNICIPAL BUILDING INSPECTION RECOMMENDATION

To be completed for variances requested from Comm 20-23. Also to be used for Comm 16 electrical petitions, if Comm
61-65 plan review is by municipality or orders are written on the building under construction; optional in other cases.
Please submit a copy of the orders

I have read the application for variance and recommend: (check appropriate box)
O Approval O Conditional Approval O Denial O No Comment

Explanation for recommendation including any conflicts with local rules and regulations and suggested conditions:

Municipality Exercising Jurisdiction

Name and Address of Municipal Official (type or print) Telephone Number of Enforcement
Official
Signature of Municipal Enforcement Official Date Signed

SBD-9890X (R. 12/01/2008)
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87 DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX

Safetyand Buildings Division
Bureau of Integrated Services

PETITION FOR VARIANCE

INFORMA TION AND INSTRUCTIONS Comm 3

In instances wherexactcompliance with a particular code requirement cannot be met or alternative designs are desired, the
Division has a petition for variance program where it reviews and considers acceytaltematives which are not in strict
conformancewith the letter of the code, but which meet the intent of the cédeariance is nota waiver from a code
requirement. The petitioner mugirovide an equivalency which meets the intentf the code section petitioned to obtain

a variance. Documentation of the rationale for the equivalency is requested Baltwe to provide adequate information

may delay your petition. Pictures, sketches, and plans may be submitted to support equivilragroposed equivalency
doesnot adequately safeguard the health, sapéetgwelfare of building occupants, frequenters, firefighters, etc., the variance
requestvill be denied. NOTE: A SEHRATE PETITION IS REQUIREDFOR EACH BUILDING AND EACH CODE ISSUE
PETITIONED(i.e., 57.13 window issue cannot be processed on thesetitien as 51.16 stair issue). It should be noted that

a petition for variance does not take the place of anyequired plan review submittal.

The Division is unable to process petitions for variance that are not properly completed. Before submitting the appécation,
following items should be checked for completeness in order to avoid delays:

. Petitioners name (typed or printed)
. Petitioners signature

e  ThePetition for \rianceApplication must be signed by the owner of the building or system unless a Power of Attorney
is submitted.

¢ Notary Public signature with @fed seal

¢ Analysisto establish equivalencincluding any pictures, illustrations or sketches of the existimbproposed conditions
to clearly convey your proposal to the reviewer

. Proper fee
e Any required position statements by fire chief or municipfitiod

A position statement from the chief of the local fire department is required for fire— or life—safety ISsuU@s. department
positionstatement is required for nonfire safety topics such as sapitambing or POWTS systems and gyeconservation.

Submita municipal building inspection department position for Cobénelectrical petitions, if Comm 61-65 plan review is

by municipality or orders are written on the building under construction; optional in other cases. (Please submit a copy of the
orders.) For rules relating to one- and two—family dwellings, only a position statement from the local enforcing municipality
is required. Positiostatements must be completed and signed by the appropriate fire chief or municipal enfordemént of
Seethe back of SBD-9890-X, Petition fomkance Application form for these position statement forms. Signatures or seals

on all documents must be originals. Photocopies are not acceptable.
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Comm 20-25 APPENDIX WISCONSINADMINISTRATIVE CODE

Contact numbers and fees for the Divisiors review of the petition for variance ae as follows:

Chapter (circle appropriate category) Revenue Code Review Office Contact Number Fee Revision Fee
Comm16, Electrical .. ................... 7631......... Madison, Wukesha . (608) 266-3064 ... $300....... $100
Comm 18, Elevators. . . .................. 8260 ........ Waukesha. .. ..... (262) 521-5444 ... $300....... $100
Comm 20-25, Uniform Dwelling Code . . . ... 7655 ........ Madison.......... (608) 267-513 .$175.... .. $ 50
Comm 34, Amusement Rides. . . .......... 8266 ........ Madison. . ........ (608) 267-4434 ...%300....... $100
Comm40,Gas Systems . . ............... 8258 ........ Waukesha. ....... (262) 548-8617 ... %$300....... $100
Comm 41, Boilers and Pressuresgels. . . . . .. 8258........ Waukesha. .. .. .. (262) 548-8617 ...%300....... $100
Comm 43, Anhydrous Ammonia. . .......... 8258 ........ Waukesha. .. ..... (262) 548-8617...%300....... $100
Comm 45, Mechanical Refrigeration. .. ... .. 8258 ........ Waukesha. .. ..... (262) 548-8617 ...%$300....... $100
Comm 60-66, Commercial Building Code. .. 7648 ....... All Offices See Gfce Numbers Below. . .. $550. .. .... $100
(For Fire System Petition fomkances — Contact the Green Bay aalkesha dices)
Comm 67, Rental Unit Engy Efficiency Code 7646 ........ Madison. . ........ (608) 267-224Q...%$175....... $ 50
Comm 81-85, General Plumbing. .. ........ 7657 ...... .. All Offices See Gice Numbers Below. . .. $300. ... ... $ 75
Comm 90, Swimming Pools . .. ........... 7650 ...... Madison. . ........ (608) 267-5265 ...%300....... $ 75
Comm83,POWTS. . ....... ...t 7657 ........ All Offices See Gfce Numbers Below. . .. $300. ... ... $ 75
AlLOher Chapters . . . ..ottt e e e e e e e e $300....... $100

Revisionsare accepted only for 1 year after action on original petition.

Priority Review: The Department will schedule Petitions fariénce athe earliest available date, or the date requested at
time of scheduling, whichever is latef herefore, Priority Reviews are not generally available. In special circumstances, the
SectionChief of the reviewing dice may permit review prior to the scheduled date upon request by the subtgsatier

review is permitted by the Section Chief, the Petition review fees will be doubled.

Exceptfor special cases, the Division will review and make a determination on a petition for variance within 30 business days
of the scheduled beginning date, provided all calculations, documents, and fees required for the review have been received.

Appointment and Scheduling Information

It is strongly recommended that appointment be made in advanEer your convenience we have installed a 24-hqur
toll-free number dedicated to eceiving faxed plan eview appointment requests. The dedicated fax number ¥K877)
840-9172.Be sue to indicate whether you want the next availableaview statewide or pefer a choice of an office.The
petitionreview will be scheduled with the saméad where the plan was/will be reviewedouwill receive a Schedule Letter
back with an Appointment Date, ransaction ID No. and Assigned Reviewelfou may also email the request to
PlanSchedule@commerce.state.wi.Asthe time of making an appointment, you nmagiuest review for a specificfize of
desired(beginning) date for reviewPlans must be receivatthe ofice of the appointment no latéran 2 working days before
the confirmed appointmentNon-scheduled submittals or submittals received without a confirmed appointment date and
transactiomumber on the form may be assigned f@re$ other than the receivingfick depending on reviewer availability
Certain petitions may be limited to certain offices depending on the petition issues. See above table for appate
office.

Madison S&BD

201 W Washington Ae
PO. Box 7162
Madison WI
53707-7162

(608) 266-3151

Fax: (for sending
questions or additional
info to reviewers)

(608) 267-9566

TTY: Contact Through
Relay

Email: PlanSchedule@
commerce.state.wi.us

Hayward S&BD
10541N Ranch Rd
Hayward WI 54843

(715) 634-4870

Fax: (for sending
guestions to additional
info to reviewers)

(715) 634-5150

Email: PlanSchedule @
commerce.state.wi.us

LaCrosse S&BD
3824 Creekside La
Holmen WI 54636

(608) 785-9334

Fax: (for sending
guestions or additional
info to reviewers)
(608) 785-9330

Email: PlanSchedule @
commerce.state.wi.us

Shawano S&BD
1340 E Green Bay
Shawano WI 54166

(715) 524-3626

Fax: (for sending
questions or additional
info to reviewers)

(608) 283-7444

Email: PlanSchedule@
commerce.state.wi.us

Green Bay S&BD
2331 San Luis Place
Green Bay WI 54304

(920) 492-5601

FAX: (for sending
guestions or additiona]
info to reviewers)
(920) 492-5604
Email: PlanSchedule@
commerce.state.wi.us

Waukesha S&BD
141 NW Barstow St
4t Floor
Waukesha WI
53188-3789

(262) 548-8600

Fax: (for sending
guestions or additional
info to reviewers)
(262) 548-8614

Email: PlanSchedule@
commerce.state.wi.us
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89 DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX

SANITARY PERMIT REQUIREMENTS
Section Comm 20.09 (9) (c) refers to s. Comm 83.25 (2), which reads as follows:

Comm 83.25 (2)IssuaNcEoF BUILDING PERMITS.(2) General.Pursuant to s. 145.195, Stats., isiance of building permits by
amunicipality for unsewered properties shall be in accordance with this subsection.

Note: See appendix for a reprint of s. 145.195, Stats.

(b) New constructionA municipality maynot issue a building permit to commence construction or installation of a structure
thatnecessitates the use of a POWTS to serve the structure, unless:

1. The owner of th@roperty possesses a sanitary permit for the installation of a POWTS in accordance with s. Comm 83.21;
or

Note: Section Comm 83.21 outlines the procedures for the issuance of sanitary permits. Sections 145.135 and 145.19, Stats., mandate that no private
sewagesystem may be installed unless the owner of the property holds a valid sanitary permit.

2. A POWTS of adequate capability and capacity to accommodate the wastewater ftawtantinant load already exists to
servethe structure.

Note: See ss. Comm 83.02 and 83.03 concerning the application of current code requirements to existing POWTS.

(c) Construction affecting wastewater flow or contaminant Idaé municipality may not issue a building permit to commence
constructionof any addition omlteration to an existing structure when the proposed construction will modify the design
wastewateflow or contaminant load, or both, to an existing POWTS, unless the owner of the property:

a.Possesses a sanitary permit to either modify the existing POWTS or construct a POWTS to accommodate the modification
in wastewater flow or contaminant load, or both; or

b. Provides documentation to verify that the existing POWTS igiguit to accommodatihe modification in wastewater flow
or contaminant load, or both.

2. For the purpose of this paragraph, a modification in wastewater flow or contaminant load shall be considered to occur:

a. For commercial facilities, publiouildings, and places of employment, when there is a proposed change in occupancy of the
structurejor the proposed modificationfe€ts either the typer number of plumbing appliances, fixtures or devices digaiwr
to the system; and

b. For dwellings, when there is an increase or decrease in the number of bedrooms.

(d) Documentationof existing capabilitiesDocumentation to verify whether an existing POWTS can accommodate a
modificationin wastewater flow or contaminant load, or both, shall include at least one of the following:

1. A copy of the plan for the existing POWTS tdatineates minimum and maximum performance capabilities and which has
beenpreviously approved by the department or the governmental unit.

2. Information on the performance capabilities for the existing POWTS that has been recognized through a product approval
under ch. Comm 84.

3. A written investigative report prepared by an architect, engidesigner of plumbing systems, designer of private sewage
systemsmaster plumbemaster plumber-restricted service or certified POWTS inspector analyzing the proposed modification
andthe performance capabilities of the existing POWTS.

(e) Where the performance capability of the existing POWTS seaviiwgelling is not based on the number of bedrooms within
the dwelling, information documenting that design condition shall be recorded as a covenant running adddtfe the

property.

(f) Setbacksl. A municipality may not issue a building permit for construction of any structure or addition to a structure on
a site where there exists a POWTS, unless the proposed construction confornepiditadle setback limitations under s.
Comma83.43 (8) (i).

2. Theapplicant for a building permit shall provide documentation to the municipality issuing the building permit showing the
locationand setback distances for the proposed construction relative to all of the following:

a. Existing POWTS treatment components.
b. Existing POWTS holding components.
c. Existing POWTS dispersal components.

Note: A municipality which issues building permitsay delegate to the governmental unit responsible for issuing sanitary permits the determination
of whether the proposed construction wifieat or interfere with an existing POWTS relating to capability or location of the existing POWTS.
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Comm 20-25 APPENDIX

WISCONSINADMINISTRATIVE CODE

MINIMUM FASTENER SCHEDULE TABLE

Other interior and exterior panel products and finishes installed per manufacturer requirements.

For engineered connectors, use manufacsisgrecified fasteners.

90

Description of Building Materials/Connection

Number and Type of Fastenet 23

Floor Framing

Joist to joist, face nailed over support
Joist to sill or girdertoe nail

Band or rim joist to joist, end nail
Band or rim joist to sill or top plate
Bridging to joist, toe nail each end
Built-up girder and beams, top loaded

Built-up girder and beams, side-loaded

Ledger strip to beam, face nail

2-12d

2-16d, 3-8d
3-16d

2-16d at 16 o.c.
2-8d

10d at 32 o.c. at top and bottom and
staggered and two at ends and at each
splice

16d at 16 o.c. at top and bottom and
staggered and two at ends and at each
splice

3-16d each joist

Joist on ledger to beam, toe nail 3-8d

Wall Framing

Sole plate to joist or blocking, face nalil 16d at 16 o.c.
Top or sole plate to stud, end nail 2-16d

Stud to sole plate, toe nail 4-8d or 3—-16d
Doubled studs, face nail 16d at 24 o.c.
Doubled top plates, face nail 16d at 16 o.c.
Top plates, laps and intersections, face nail 2-16d

Continuous headgtwo pieces
Continuous header to stud, toe nail

1” corner brace to each stud and plate, face nail

Built-up corner studs

16d at 16 o.c. along each edge
4-8d

2-8d or 2 staples, 4"

16d at 30 o.c., 16d at 240.c.

Roof/Ceiling Framing
Ceiling joists to plate, toe nail

Ceiling joist, laps over partitions, face nalil

Ceiling joist to parallel rafters, face nail

Rafter to plate, toe nail (maximum 6 rafter span, engineered connector for

longer)

Roof rafters to ridge, valley or hip rafters, toe nail

Roof rafters to ridge, valley or hip rafters, face nail

Collar ties to rafters, face nail

2-16d, 3-8d
3-16d
3-16d
2-16d, 3-8d

4-16d
3-16d
3-8d

Boards and planks

1” x 6" subfloor or less to each joist, face nail

Wider than 1 x 6” subfloor toe to each joist, face nail

2" subfloor to joist or girdemblind and face nail
1" x 6" roof or wall sheathing to each bearing, face nail
1" x 8" roof or wall sheathing to each bearing, face nail

Wider than 1 x 8” roof sheathing to each bearing, face nalil

2"planks
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DEPARTMENT OF COMMERCE

Panel Sheathing

Comm 20-25 APPENDIX

Spacingof Fastener

Material Fastener i
Edges Intermediate
Supports
Engineered wood panel for sub
floor and roof sheathing and wall
corner wind bracing to framing
5/16" to 15" 6d common or deformed nail or stapl&;”l 6" 127 4
5/g" to ¥4" 8d smooth or common, 6d deformed nail, or staple, 6" 127 4
14 ga. ¥"
7Ig" t0 1" 8d common or deformed nail 6" 12"
1Yg" to 14" 10d smooth or common, or 8d deformed nail 6" 12"
Combination subfloor/ underlay-
ment to framing
¥" or less 6d deformed or 8d smooth or common nail 6" 12"
713" to0 1” 8d smooth, common or deformed nail 6" 12"
1Yg" to 1V4" 10d smoottor common or 8d deformed nail 6" 12"
Wood panel siding to framing
A" or less 6d corrosion-resistant siding and casing nails 6" 12"
58" 8d corrosion-resistant siding and casing nails 6" 12"
15" structural cellulosic fiberboard 1'%:” galvanized roofing nail; 8d common nail; 3" 6"
sheathing staple 16 ga.,'2"” long
2535" structural cellulosic fiber 1%" galvanized roofing nail; 8d common nail; 3" 6"
board sheathing staple 16 ga.,%" long
1" gypsum sheathirtg 12" galvanized roofing nail; 6d common nail; 4" 8"
staple galvanized'4” long; 14" screws, Jpe W
orS
5/g” gypsum sheathirtg 1%" galvanized roofing nail; 8d common nalil; 4" 8"

staple galvanized®lg” long; /g” screws, Jpe W
orS

a ~ W N P

All nails are smooth—common, box or deformed shank except where otherwise stated.
Nail is a general description and may be T-head, modified round head or round head.
Staples are 16—gauge wire, unless otherwise noted, and have a mittigiumd. crown width.
Staples shall be spaced at not more théndl@. at intermediate supports for floors.

Apply vertically 4 x 8’ or 4 x 9’ panels.
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Comm 20-25 APPENDIX WISCONSINADMINISTRATIVE CODE 92

UDC Floor & Ceiling Joist and Roof Rafter Span Bbles and Design ¥lue Tables

Usethe following Span dbles to determine the maximum spans for floor and ceiling joists and roof rafters. These spans are
based on:
¢ Simple, single spans (although the tables may be safely used for continuous two-span floor joists)
Uniformly distributed loads
Fully supported members with one edge properly sheathed and nailed
For floor joists and roof rafters, the top edge shall be properly sheathed and nailed
Rafters with a minimum 3:12 slope

Thecriteria for each Spareble is given in the upper left hand corner aralds summarized in the table of Spabl€s below
Choosehe appropriate Sparalile based on the member type and required loading. Select your oesinbdr depth, member
spacingand span to determine the minimum Fb value. Note that these tables include recommended deflection criteria. However
for strict code compliance, only the Fb strength requirements must be satisfied. The modulus of elasticity (E) values, would
be met for serviceability purposes only

Notethat straight-line interpolation is permitted for intermediate spans and design \&haesis measured from face to face
of supports plus one-half of the required bearing of brswood or metal and’3on masonry or concrete at each end. For
slopingrafters, the span is measured along the horizontal projection.

SectionComm 21.27 allows reduction of the snow live load for roof slopes greater than 30 degrees (7/12 slope) based on the
formulaCs = 1 - (a—30)/40, where “a” is the slope of the roof expressed in degrees. Following is a table of tabulated values
for certain roof slopes.

Slope Angle in Degrees Zone 1 Live Zone 2 Live Load
Load (psf) (psf)

7/12 30 40 30

10/12 40 30 22.5

12/12 45 25 18.8

14/12 50 20 15

Use the Design 8lue tables following the Spamfles to determine the acceptable species and grades to satisfy minimum
Fb values obtained from the Spaables. The Designalue tables assume at least three members spaced no more'than 24
on center Use the Normal Duration column Fb values for joists and the Snow Loading column Fb values for rafters.

See the following examples for further guidance.
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93 DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX

Tablesare reprinted courtesy of American Foest & Paper Association.

Table Live Load | Dead Load - .
Member Type Condition Deflection)*
No. yp (psh (psf) ( )

F-2 Floor Joists 40 10 - L/360

Cc-1 Ceiling Joists 10 5 Drywall ceiling, no attic storage L/240

Cc-2 Ceiling Joists 20 10 Attic storage L/240

R-2 Roof Rafters 30 10 Maximum 2 layers of asphalt shingles or L/240
(Zone 2) wood shakes/shingles

R-3 Roof Rafters 40 10 Maximum 2 layers of asphalt shingles or L/240
(Zone 1) wood shakes/shingles

R-10 Roof Rafters 30 20 Heavy roof covering (clay tile) L/240
(Zone 2)

R-11 Roof Rafters 40 20 Heavy roof covering (clay tile) L/240
(Zone 1)

R-14 Roof Rafters 30 10 Maximum 2 layers of asphalt shingles or L/180
(Zone 2) wood shakes/shingles

R-15 Roof Rafters 40 (Zone 10 Maximum 2 layers of asphalt shingles or L/180

1) wood shakes/shingles

R-22 Roof Rafters 30 20 Heavy roof covering (clay tile) L/180
(Zone 2)

R-23 Roof Rafters 40 20 Heavy roof covering (clay tile) L/180
(Zone 1)

*Deflection criteria are optional. For roof rafters with drywall on the underside, use the stricter L/240 tables to limit deflection.

Example 1. Floor Joists. Assume a required single span of4¥, dead load of 10 psf and joists spaceti 46 center

Table F-2 (see following highlighted tables) shows that one solution is a grade of 2x8 having an Fb value of 1255 would
allow a span of 1210" which satisfies the condition. (Note that the recommended E value to limit deflection would be
1,600,000.) Going to the Desigale Tbles, we find that as an example, 2x8 Hem Fir grade No.1 has an Fb value of

1310 for normal duration. (It also has an E value of 1,500,000 which does not satisfy the recommended deflection criteria.)

Example 2. Rafters. Assume a horizontal projected span of-08, a live load of 40 psf, dead load of 10 psf, a roof slope
of 4/12 and rafters spaced”16n center Since the slope is shallower than 7/12, there is no allowable reduction of the snow
live load. able R-3 shows that a 2x8 having an Fb value of 1300 would allow a spar8f &ich satisfies the condi

tion. (Note that the recommended E value to limit deflection would be 1,120,000.) Going to the Basghbles, we

find that as an example, 2x8 Douglas Fir-Larch grade No.2 has an Fb value of 1390 for snow loading. (It also has an E
value of 1,600,000 which satisfies the recommended deflection criteria.)
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95 DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX
Example 1
Species and Grade Size Design Value in Modulus Grading
Bending, ""Fb" of Rules
Normal Snow Elasticity Agency
Duration Loading "E"
Eastern White Pine
Select Structural 2155 2480 1,200,000
No.1 1335 1535 1,100,000
No.2 990 1140 1,100,000
No.3 2x4 605 695 900,000
Stud 570 655 900,000
Construction 775 895 1,000,000
Standard 430 495 900,000
Utility 200 230 800,000
Select Structural 1870 2150 1,200,000
No.1 1160 1330 1,100,000
No.2 2x6 860 990 1,100,000
No.3 525 600 900,000
Stud 520 595 900,000 | NELMA
Select Structural 1725 1985 1,200,000 | NSLB
No.1 2x8 1070 1230 1,100,000
No.2 795 915 1,100,000
No.3 485 555 900,000
Select Structural 1580 1820 1,200,000
No.1 2x10 980 1125 1,100,000
No.2 725 835 1,100,000
No.3 445 510 900,000
Select Structural 1440 1655 1,200,000
No.1 2x12 890 1025 1,100,000
No.2 660 760 1,100,000
No.3 405 465 900,000
Hem Fir
Select Structural 2415 2775 1,600,000
No.l & Btr 1810 2085 1,500,000
No.1 1640 1885 1,500,000
No.2 1465 1685 1,300,000
No.3 2x4 865 990 1,200,000
Stud 855 980 1,200,000
Construction 1120 1290 1,300,000
Standard 635 725 1,200,000
Utility 290 330 1,100,000
Select Structural 2095 2405 1,600,000
No.l & Btr 1570 1805 1,500,000
No.1 2x6 1420 1635 1,500,000
No.2 1270 1460 1,300,000
No.3 750 860 1,200,000
Stud 775 895 1,200,000
Select Structural 1930 2220 1,600,000 | WCLIB
No.! & Btr 1450 1665 _].§.00_0.0_0 WWPA
No.l 2x8 1310 1510 | 1500000 )
No.2 1175 1350 1,300,000
No.3 690 795 1,200,000
Select Structural 1770 2035 1,600,000
No.l & Btr 1330 1525 1,500,000
No.l 2x10 1200 1380 1,500,000
No.2 1075 1235 1,300,000
No.3 635 725 1,200,000
Select Structural 1610 1850 1,600,000
No.l & Btr 1210 1390 1,500,000
No.1 2x12 1095 1255 1,500,000
No.2 980 1125 1,300,000
No.3 575 660 1,200,000
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97 DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX
Example 2
Species and Grade Size Design Value in Modulus Grading
Bending= "Fb' of Rules
Normal Snow Elasticity Agency
Duration Loadin, "E"

Cottonwood

Select Structural 1510 1735 1,200,000

No.1 1080 1240 1,200,000

No.2 1080 1240 1,100,000

No.3 2x4 605 695 1,000,000

Stud 600 690 1,000,000

Construction 805 925 1,000,000

Standard 460 530 900,000

Utility 200 230 900,000

Select Structural 1310 1505 1,200,000

No.1 935 1075 1,200,000

No.2 2x6 935 1075 1,100,000

No.3 525 600 1,000,000

Stud 545 630 1,000,000

Select Structural 1210 1390 1,200,000 | NSLB

No.1 2x8 865 990 1,200,000

No.2 865 990 1,100,000

No.3 485 555 1,000,000

Select Structural 1105 1275 1,200,000

No.1 2x10 790 910 1,200,000

No.2 790 910 1,100,000

No.3 445 510 1,000,000

Select Structural 1005 1155 1,200,000

No.1 2x12 720 825 1,200,000

No.2 720 825 1,100,000

No.3 405 465 1,000,000

Douglas Fir-Larch

Select Structural 2500 2875 1,900,000

No.l & Btr 1985 2280 1,800,000

No.1 1725 1985 1,700,000

No.2 1510 1735 1,600,000

No.3 2x4 865 990 1,400,000

Stud 855 980 1,400,000

Construction 1150 1325 1,500,000

Standard 635 725 1,400,000

Utility 315 365 1,300,000

Select Structural 2170 2495 1,900,000

No.l & Btr 1720 1975 1,800,000

No.1 2x6 1495 1720 1,700,000

No.2 1310 1505 1,600,000

No.3 750 860 1,400,000

Stud 775 895 1,400,000

Select Structural 2000 2300 1,900,000 | WCLIB

No.l & Str 1585 1825 1,800,000 | WWPA

No.1 2x8 1380 1585 _1,_7_00_00_0

No.2 1210 1390 | 1,600,000 1

No.3 690 795 1,400,000

Select Structural 1835 2110 1,900,000

No.l & Btr 1455 1675 1,800,000

No.1 2x10 1265 1455 1,700,000

No.2 1105 1275 1,600,000

No.3 635 725 1,400,000

Select Structural 1670 1920 1,900,000

No.l & Btr 1325 1520 1,800,000

No.1 2x12 1150 1325 1,700,000

No.2 1005 1155 1,600,000

No.3 575 660 1,400,000
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DESIGN CRITERIA:

Deflection — For 40 psf live load.

Limited to span in inches divided by 360.
Strength — Live load of 40 psf plus dead load

of 10 psf determines the required bending design value.

Joist
Size  Spacing
(in) (i)
0.8 0.9 1.0 11
12.0 8-6 8-10 9-2 9-6
16.0 7-9 8-0 8-4 8-7
2x6 19.2 7-3 -7 7-10 8-1
24.0 6-9 7-0 7-3 7-6
120 1-3 11-8 12-1 12-6
16.0 10-2 10-7 11-0 11-4
2x8 19.2 9-7 10-0 10-4 10-8
240 8-11 9-3 9-7 9-11
120 14-4 14-11  15-5 15-11
16.0 13-0 13-6 14-0 14-6
2x10 19.2 12-3 12-9 13-2 13-7
24.0 n-4 11-10 12-3 12-8
120 17-5 18-1 18-9 19-4
16.0 15-10 16-5 17-0 17-7
2x12 19.2 14-11 15-6 16-0 16-7
24.0 13-10 14-4 14-11 15-4
F, 12.0 718 777 833 888
Fo 16.0 790 855 917 977
F, 19.2 840 909 975 1039
Fo 24.0 905 979 1050 1119

TABLE F-2
FLOOR JOISTS WITH L/360 DEFLECTION LIMITS

Modulus of Elasticity, E, in 1,000,000 psi

12 1.3 1.4 15 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3 2.4
9-9 10-0 10-3 10-6 10-9 10-11 1-2 11-4 11-7 11-9 11-11 12-1 12-3
8-10 9-1 9-4 9-6 9-9 9-1 10-2 10-4 10-6 10-8 10-10 1-0 11-2
8-4 8-7 8-9 9-0 9-2 9-4 9-6 9-8 9-10 10-0 10-2 10-4 10-6
7-9 7-1 8-2 8-4 8-6 8-8 8-10 9-0 9-2 9-4 9-6 9-7 9-9
12-10 13-2 13-6 13-10 14-2 14-5 14-8 15-0 15-3 15-6 15-9 15-11 16-2
11-8 12-0 12-3 12-7 12-10 13-1 13-4 13-7 13-10 14-1 14-3 14-6 14-8
11-0 11-3 11-7 11-10 12-1 12-4 12-7 12-10 13-0 13-3 13-5 13-8 13-10
10-2 10-6 10-9 11-0 11-3 11-5 11-8 11-11 12-1 12-3 12-6 12-8 12-10
16-5 16-10 17-3 17-8 18-0 18-5 18-9 19-1 19-5 19-9 20-1 20-4 20-8
14-11 15-3 15-8 16-0 16-5 16-9 17-0 17-4 17-8 17-11 18-3 18-6 18-9
14-0 14-5 14-9 15-1 15-5 15-9 16-0 16-4 16- 16-11 17-2 17-5 17-8
13-0 13-4 13-8 14-0 14-4 14-7 14-11 15-2 15-5 15-8 15-11 16-2 16-5
19-11 20-6 21-0 21-6 21-11 22-5 22-10 23-3 23-7 24-0 24-5 24-9 25-1
18-1 18-7 19-1 19-6 19-11 20-4 20-9 21-1 21-6 21-10 22-2 22-6 22-10
17-0 17-6 17-11 18-4 18-9 19-2 19-6 19-10 20-2 20-6 20-10 21-2 21-6
15-10 16-3 16-8 17-0 17-5 17-9 18-1 18-5 18-9 19-1 19-4 19-819-11
941 993 1043 1092 1140 1187 1233 1278 1323 1367 1410 1452 1494
1036 1093 1148 1202 1255 1306 1357 1407 1456 1504 1551 1598 1644
1101 1161 1220 1277 1333 1388 1442 1495 1547 1598 1649 1698 1747
1186 1251 1314 1376 1436 1496 1554 1611 1667 1722 1776 1829 1882

Note: The required bending desigalue, , in pounds per square inch is shown at the bottom of each table and is applicable to all lumber sizes shown. Spans are shown in feet-inches and aemtirtétsd tGla€ck sources

of supply for availability of lumber in lengths greater thah 20
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TABLE C-1
CEILING JOISTS WITH L/240 DEFLECTION LIMITS

DESIGN CRITERIA:

Deflection — For 10 psf live load.

Limited to span in inches divided by 240.

Strength — Live Load of 10 psf plus

dead load of 5 psf determines the required fiber stress value.

Joist

Size  Spacing

(in)  (in) Modulus of Elasticity, E, in 1,000,000 psi

0.8 0.9 1.0 11 1.2 13 14 15 1.6 17 1.8 19 2.0 21 22 2.24

12.0 9-10 10-3 10-7 10-11 1n-3 11-7 11-10 12-2 12-5 12-8 12-11 13-2 13-4 13-7 13-9 14-0 14-2
16.0 8-11 9-4 9-8 9-1 10-3 10-6 10-9 11-0 11-3 11- 6 11-9 11-11 12-2 12-4 12-6 12-9 12-11

2x4 19.2 8-5 8-9 9-1 9-4 9-8 9-1 10-2 10-4 10-7 10-10 1-0 11-3 11-5 11-7 11-9 12-0 12-2
24.0 7-10 8-1 8-5 8-8 8-1 9-2 9-5 9-8 9-10 10-0 10-3 10-5 10-7 10-9 10-11 n-1 11-3

120 15-6 16-1 16-8 17-2 17-8 18-2 18-8 19-1 19-619-11 20-3 20-8 21-0 21-4 21-8 22-0 22-4

16.0 14-1 14-7 15-2 15-7 16-1 16-6 16-11 17-4 17-8 18-1 18-5 18-9 19-1 19-5 19-8 20-0 20-3
2x6 192 13-3 13-9 14-3 14-8 15-2 15-7 15-11 16-4 16-8 17-0 17-4 17-8 17-11 18-3 18- 6 18-10 19-1

240 12-3 12-9 13-3 13-8 14-1 14-5 14-9 15-2 15-6 15-9 16-1 16-4 16— 86-11 17-2 17-5 17-8

120 20-5 21-2 21-11  22-8 23-4 24-0 24-7 25-2 25-8
16.0 18-6 19-3 19-11  20-7 21-2 21-9 22-4 22-10 23-4 23-10 24-3 24-8 25-2 25-7 25-11

2x8 192 17-5 18-1 18-9 19-5 19-11 20-6 21-0 21-6 21-11 22-5 22-10 23-3 23-8 24-0 24-5 24-9 25-2
240 16-2 16-10 17-5 18-0 18- 6 19-0 19-6 19-11 20-5 20-10 21-2 21-7 21-11 22-4 22-8 23-0 23-4

120 26-0
16.0 23-8 24-7 25-5
2x10 19.2 22-3 23-1 23-11  24-9 25-5
240 20-8 21-6 22-3 22-11 23-8 24-3  24-10 25-5 26-0

Fy 12.0 n 769 825 880 932 983 1033 1082 1129 1176 1221 1266 1310 1354 1396 1438 1480
F, 16.0 783 847 909 968 1026 1082 1137 1191 1243 1294 1344 1394 1442 1490 1537 1583 1629
F, 19.2 832 900 965 1029 1090 1150 1208 1265 1321 1375 1429 1481 1533 1583 1633 1682 1731
F, 24.0 896 969 1040 1108 1174 1239 1302 1363 1423 1481 1539 1595 1651 1706 1759 1812 1864

Note: The required bending desigalue, , in pounds per square inch is shown at the bottom of each table and is applicable to all lumber sizes shown. Spans are shown in feet-inches and aendrtetsd tGla€ck sources
of supply for availability of lumber in lengths greater thah 20
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TABLE C-2
CEILING JOISTS WITH L/240 DEFLECTION LIMITS

DESIGN CRITERIA:

Deflection — For 20 psf live load.

Limited to span in inches divided by 240.

Strength — Live Load of 20 psf plus

dead load of 10 psf determines the required bending design value.

Size  Spacing
(in)  (in) Joist Modulus of Elasticity, E, in 1,000,000 psi
0.8 0.9 1.0 11 12 1.3 14 15 16 1.7 18 1.9 2.0 21 2.2 2324
12.0 7-10 8-1 8-5 8-8 8-1 9-2 9-5 9-8 9-10 10-0 10-3 10-5 10-7 10-9 10-11 1-1 11-3
16.0 7-1 7-5 7-8 -1 8-1 8-4 8-7 8-9 8-1 9-1 9-4 9-6 9-8 9-9 91 10-1 10-3
2x4 192 6-8 6-11 7-2 7-5 7-8 7-10 8-1 8-3 8-5 8-7 8-9 8-1 9-1 9-3 9-4 9-6 9-8
24.0 6-2 6-5 6-8 6-11 7-1 7-3 -6 -8 7-10 8-0 8-1 8-3 8-5 8-7 8-8 8-10 8-1
12.0 12-3 12-9 13-3 13-8 14-1 14-5 14-9 15-2 15-6 15-9 16-1 16-4 16- 86-11 17-2 17-5 17-8
16.0 1n-2 11-7 12-0 12-5 12-9 13-1 13-5 13-9 14-1 14-4 14-714-11  15-2 15-5 15-7 15-10 16-1
2x6 19.2 10-6 10-11 1-4 11-8 12-0 12-4 12-8 12-11 13-3 13-6 13-9 14-0 14-3 14-6 14-8 14-11 15-2
24.0 9-9 10-2 10-6  10-10 1-2 11-5 11-9 12-0 12-3 12-6 12-9 13-0 13-3 13-5 13-8 13-10 14-1
120 16-2 16-10 17-5 18-0 18-6 19-0 19-6 19-11 20-5 20-10 21-2 21-7 21-11  22-4 22-8 23-0 23-4
16.0 14-8 15-3 15-10 16-4 16-10 17-3 17-9 18-1 18-6 18-11 19-3 19-7 19-11  20-3 20-7 20-11 21-2
2x8 19.2 13-10 14-5 14-11  15-5 15-10 16-3 16-8 17-1 17-5 17-9 18-1 18-5 18-9 19-1 19-5 19-819-11
240 12-10 13-4 13-10 14-3 14-8 15-1 15-6 15-10 16-2 16-6 16-10 17-2 17-5 17-9 18-0 18-3 18-6
12.0 20-8 21-6 22-3 22-11 23-8 24-3  24-10 25-5 26-0
16.0 18-9 19-6 20-2 20-10 21-6 22-1 22-7 23-1 23-8 24-1 24-7 25-0 25-525-10
2x10 19.2 17-8 18-4 19-0 19-7 20-2 20-9 21-3 21-9 22-3 22-8 23-1 23-23-11 24-4 24-9 25-1 25-5
240 16-5 17-0 17-8 18-3 18-9 19-3 19-9 20-2 20-8 21-1 21-&1-10 22-3 22-7 22-11  23-4 23-8
Fo 12.0 896 969 1040 1108 1174 1239 1302 1363 1423 1481 1539 1595 1651 1706 1759 1812 1864
F, 16.0 986 1067 1145 1220 1293 1364 1433 1500 1566 1631 1694 1756 1817 1877 1936 1995 2052
Fo 19.2 1048 1134 1216 1296 1374 1449 1522 1594 1664 1733 1800 1866 1931 1995 2058 2120 2181
F, 240 1129 1221 1310 1396 1480 1561 1640 1717 1793 1866 1939 2010 2080 2149 2217 2283 2349

Note: The required bending desigalue, , in pounds per square inch is shown at the bottom of each table and is applicable to all lumber sizes shown. Spans are shown in feet-inches and aemtirtétsd tGla€ck sources
of supply for availability of lumber in lengths greater thah 20
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TABLE R-2 B

RAFTERS WITH L/240 DEFLECTION LIMIT ATION .
Py
@
3
DESIGN CRITERIA: 2
Strength — Live Load of 30 psf plus e
Dead Load of 10 psf determines the required bending design value. o
Deflection — For 30 psf live load. )
Limited to span in inches divided by 240. &
7l
o]
Size Spacing ]
(in) (in) Rafter Bending Design \alue, F,, (psi) o
300 400 500 600 700 800 9001000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 23a@00 g
g
12.0 6-2 7-1 7-1 88 9-5 10-0 10-8 11-3 11-9 12-4 12-10 13-3 13-9 14-2 14-8 15-1 15-615-11 N
16.0 5-4 6-2 6-10 7-6 8-2 8-8 9-3 9-910-2 10-8 11-1 11-6 11-11 12-4 12-8 13-1 13-5 13-9 14-1 14-5 O ;
2x 6 19.2 4-10 5-7 6-3 6-10 7-5 71 85 81 9-4 9-9 10-1 10-6 10-10 1-3 11-7 11-11 12-3 12-7 12-10 13-2 13-6 % o
24.0 4-4 5-0 5-7 6-2 6-8 7-1 7-67-1 84 8-8 9-1 9-5 9-910-0 10-4 10-8 10-11 1-3 11-6 11-9 12-0 12-4 );E o
= N
T
12.0 8-1 9-4 10-6 11-6 12-5 13-3 14-0 14-10 15-6 16-3 16-10 17-6 18-1 18-9 19-419-10 20-5 20-11 m Q
16.0 7-0 81 9-1 9-1 10-9 11-6 12-2 12-10 13-5 14-0 14-7 15-2 15-8 16-3 16-9 17-2 17-8 18-1 18-7 19-0 3 =
2x 8 19.2 6-5 7-5 8-3 9-1 9-910-6 11-1 11-8 12-3 12-10 13-4 13-10 14-4 14-10 15-3 15-8 16-2 16-716-11 17-4 17-9 O 3
24.0 5-9 6-7 7-5 81 8-9 9-49-1 10-6 11-0 11-6 11-11 12-5 12-10 13-3 13-8 14-0 14-514-10 15-2 15-6 15-10 16-3 g g
o
12.0 10-4 11-11 13-4 14-8 15-10 16-11 17-11 18-11 19-1@0-8 21-6 22-4 23-123-11 24-7 25-4 26-0 % 3
16.0 8- 10-4 11-7 12-8 13-8 14-8 15-6 16-4 17-217-11 18-8 19-4 20-0 20-8 21-421-11 22-6 23-1 23-8 24-3 m Q
2x10 19.2 8-2 9-5 10-7 11-7 12-6 13-4 14-2 14-11 15-8 16-4 17-0 17-8 18-318-11 19-6 20-0 20-7 21-1 21-8 22-2 22-8 g Q
24.0 7-4 85 9-5 10-4 11-2 11-11 12-8 13-4 14-0 14-8 15-315-10 16-4 16-11 17-5 17-11 18-5 18-11 19-4 19-10 20-3 20-8 m g
i
S
12.0 12-7 14-6 16-3 17-9 19-3 20-6 21-9 23-0 24-1 25-2 g
16.0 10-11 12-7 14-1 15-5 16-8 17-918-10 19-11 20-1021-9 22-8 23-6 24-4 25-225-11 2
2x12 19.2 9-11 1n-6 12-10 14-1 15-2 16-3 17-3 18-2 19-(Q19-11 20-8 21-6 22-3 23-0 23-8 24-4 25-0 25-8 =
24.0 8-1 10-3 11-6 12-7 13-7 14-6 15-5 16-3 17-0 17-9 18-6 19-1»-11 20-6 21-2 21-9 22-5 23-0 23-6 24-1 24-8 25-2 Q.
n
=
038
E 12.0 015 023 032 043 054 066 078 092 106 121 136 152 1.69 186 204 222 241 260 (-] g
E 16.0 0.13 020 028 037 047 057 068 080 092 105 118 132 1.46 161 176 192 208 225 242 260 3 o
E 19.2 012 0.18 026 034 043 052 062 073 084 09 108 120 133 1.47 1.61 175 190 205 221 237 253 3 g
E 24.0 011 0.16 023 030 038 046 055 065 075 08 096 108 1.19 131 144 157 170 184 198 212 227 241 Ig g
Note: Therequired modulus of elasticjt, in 1,000,000 pounds per square inch is shown at the bottom of each table, is limited to 2.6 million psi and less, and is applicable to all lumber sizes shown. Spans are shown in feet—w:hg
and are limited to 26and less. Check sources of supply for availability of lumber in lengths greater than 20 a o
@
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DESIGN CRITERIA:
Strength — Live Load of 40 psf plus

Dead Load of 10 psf determines the required bending design value.
Deflection — For 40 psf live load.
Limited to span in inches divided by 240.

Size

(in)

2x 6

2x 8

2x10

2x12

mmmm

Note: Therequired modulus of elasticjt, in 1,000,000 pounds per square inch is shown at the bottom of each table, is limited to 2.6 million psi and less, and is applicable to all lumber sizes shown. Spans are shown in feet-inch

Spacing

(in)

12.0
16.0
19.2
24.0

12.0
16.0
19.2
24.0

12.0
16.0
19.2
24.0

12.0
16.0
19.2
24.0

12.0
16.0
19.2
24.0

0.14
0.12
0.11
0.10

0.22
0.19
0.18
0.16

14-6
12-7
11-6
10-3

0.31
0.27
0.24
0.22

13-1

11-4

10-4
9-3

15-11
13-9

12-7

11-3

0.41
0.35
0.32
0.29

700

14-2
12-3
11-2
10-0

17-2
14-11
13-7
12-2

0.51
0.44
0.41
0.36

800

9001000 1100

TABLE R-3
RAFTERS WITH L/240 DEFLECTION LIMIT ATION

Rafter Bending Design \alue, F,, (psi)

1200

1300

1400

1500

1600

1700

1800

1900

2000

9-610-0 10-6 11-0 11-5 11-11 12-4 12-8 13-1 13-613-10 14-2
9-&®-1 10-3 10-8 11-0 11-4 11-8 12-0 12-4 12-7 12-11
9-910-0 10-4 10-8 10-11 1-3 11-6 11-9 12-0 12-4
9-19-0 10-3 10-6 10-911-0

8-3

8-8
7_
7-1

9-1
8- 4
7-5

8-8
7-9

9-1
8-1

9-5
8-5

8-8

9-0

9-3

9-6

11-10 12-7 13-3 13-11 14-6 15-1 15-8 16-3 16-9 17-3 17-9 18-3 18-9
10-3 10-10 1-6 12-0 12-7 13-1 13-7 14-0 14-614-11 15-5 15-10 16-3 16-7 17-0

9-49-1 10-6 11-0 11-6 11-11 12-5 12-10 13-3 13-8 14-0 14-514-10 15-2 15-6 15-10 16-3
9-10 10-3 10-8 11-1 11-6 11-10 12-2 12-7 12-11 13-3 13-7 13-11 14-2 14-6

8-4

8-1

9-4

15-1 16-016-11 17-9 18-6 19-3 20-0 20-8 21-4 22-0 22-8 23-Z8-11
13-1 13-10 14-8 15-4 16-0 16-8 17-417-11 18-6 19-1 19-7 20-2 20-8 21-2 21-8
11-11 12-8 13-4 14-0 14-8 15-315-10 16-4 16-11 17-5 17-11 18-5 18-11 19-4 19-10 20-3 20-8

10-8 11-4 11-11 12-6 13-1 13-7 14-2 14-8 15-1 15-7 16-0 16-¥%-11 17-4 17-9 18-1 18-6

18-4 19-6 20-6 21-7 22-6 23-5 24-4 25-2 26-0
15-11 16-1017-9 18-8 19-6 20-3 21-1 21-9 22-6 23-23-10 24-6 25-2 25-9

14-6 15-5 16-3 17-0 17-9 18-6 19-1®¥-11 20-6 21-2 21-9 22-5 23-0 23-6 24-1 24-8 25-2
13-0 13-9 14-6 15-315-11 16-7 17-2 17-9 18-418-11 19-6 20-0 20-6 21-1 21-7 22-0 22-6

0.63
0.54
0.50
0.44

0.75
0.65
0.59
0.53

0.88
0.76
0.69
0.62

1.01
0.88
0.80
0.71

1.15
1.00
0.91
0.81

and are limited to 26and less. Check sources of supply for availability of lumber in lengths greater than 20

1.30
1.12
1.03
0.92

1.45
1.26
1.15
1.03

1.61
1.39
1.27
1.14

1.77
154
1.40
1.25

1.94
1.68
1.54
1.37

2.12
1.83
1.67
1.50

2.30
1.99
1.81
1.62

2.48
2.15
1.96
1.75

2100

2.31
211
1.89

2200

2.48
2.26
2.02

22@00

2.42
2.16

2.58
2.30
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TABLE R-10 B
RAFTERS WITH L/240 DEFLECTION LIMIT ATION «®
Py
@
3
DESIGN CRITERIA 2
Strength — Live Load of 30 psf plus e
Dead Load of 20 psf determines the required bending design value o
Deflection — For 30 psf live load. )
Limited to span in inches divided by 240. &
2}
@
-
Size Spacing )]
(in) (in) Rafter Bending Design \lue, R, (psi) g
300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2B0OO g
o
@
12.0 5-6 6-4 7-1 7-9 8-5 9-0 9-610-0 10-6 11-0 11-5 11-11 12-4 12-8 13-1 13-613-10 14-2 14-7 14-11 15-3 15-7 15-11 N
16.0 4-9 5-6 6-2 6-9 7-3 7-9 83 88 9-1 9-®-1 10-3 10-8 11-0 11-4 11-8 12-0 12-4 12-7 12-11 13-2 13-6 13-9 14-0 14-3 o B
2x 6 19.2 4-4 5-0 5-7 6-2 6-8 7-1 7-67- 8-4 88 9-1 9-5 9-910-0 10-4 10-8 10-11 1-3 11-6 11-9 12-0 12-4 12-7 12-10 13-1 m 2
24.0 3-1 4-6 5-0 5-6 5- 6- 6-9 7-1 7-5 7-9 81 85 88 9-0 9-3 9-6 9-®-0 10-3 10-6 10-911-0 11-3 11-5 11-8 E ©
o
Pyl
3
12.0 7-3 8-4 9-4 10-3 11-1 11-10 12-7 13-3 13-11 14-6 15-1 15-8 16-3 16-9 17-3 17-9 18-3 18-9 19-2 19-8 20-1 2@0611 =7
16.0 6-3 7-3 81 81 9-7 10-3 10-10 1-6 12-0 12-7 13-1 13-7 14-0 14-614-11 15-5 15-10 16-3 16-7 17-0 17-5 17-9 18-1 18-48-10 E Q
2x 8 19.2 5-9 6-7 7-5 8-1 8-9 9-49-1 10-6 11-0 11-6 11-11 12-5 12-10 13-3 13-8 14-0 14-514-10 15-2 15-6 15-10 16-3 16-7 16-10 17-2 — 2
24.0 5-2 5-1 6-7 7-3 7-10 8-4 81 9-4 9-10 10-3 10-8 11-1 11-6 11-10 12-2 12-7 12-11 13-3 13-7 13-11 14-2 14-6 14-10 15-1 15-5 O 3
m ©
o =
12.0 9-3 10-8 11-11 13-1 14-2 15-1 16-016-11 17-9 18-6 19-3 20-0 20-8 21-4 22-0 22-8 23-28B-11 24-6 25-1 25-7 o 8_
16.0 8-0 9-3 10-4 11-4 12-3 13-1 13-10 14-8 15-4 16-0 16-8 17-417-11 18-6 19-1 19-7 20-2 20-8 21-2 21-8 22-2 22-8 23-1 23-7 24-0 % 3
2x10 19.2 7-4 8-5 9-5 10-4 11-2 11-11 12-8 13-4 14-0 14-8 15-315-10 16-4 16-11 17-5 17-11 18-5 18-11 19-4 19-10 20-3 20-8 21-1 21-621-11 m o
24.0 6-6 7-7 8-5 9-3 10-0 10-8 11-4 11-11 12-6 13-1 13-7 14-2 14-8 15-1 15-7 16-0 16-®-11 17-4 17-9 18-1 18-618-11 19-3 19-7 T O
O &
m
12.0 -3 13-0 14-6 15-11 17-2 18-4 19-6 20-6 21-7 22-6 23-5 24-4 25-2 26-0 -%
16.0 9-9 11-3 12-7 13-9 14-11 15-11 16-1017-9 18-8 19-6 20-3 21-1 21-9 22-6 23-23-10 24-6 25-2 25-9 =
2x12 19.2 8-1n 10-3 11-6 12-7 13-7 14-6 15-5 16-3 17-0 17-9 18-6 19-1»-11 20-6 21-2 21-9 22-5 23-0 23-6 24-1 24-8 25-2 25-8 %
24.0 7-n 9-2 10-3 11-3 12-2 13-0 13-9 14-6 15-315-11 16-7 17-2 17-9 18-418-11 19-6 20-0 20-6 21-1 21-7 22-0 22-6 23-0 23-Z-10 8
)
Q
]
E 12.0 0.11 0.17 023 031 0.38 0.47 056 0.66 0.76 0.86 0.97 1.09 1.21 1.33 1.46 1.59 1.72 1.86 2.00 214 229 244 260 E
E 16.0 009 014 020 026 033 041 049 057 066 075 084 094 105 115 126 137 149 161 173 186 199 212 225 239 253 o
E 19.2 0.09 013 018 024 030 037 044 052 060 068 077 08 095 105 115 125 136 147 158 170 181 193 205 218 231 9 8
E 24.0 0.08 0.12 0.16 0.22 0.27 0.33 040 0.46 054 061 0.69 0.77 085 0.94 1.03 1.12 1.22 1.31 1.41 1.52 1.62 1.73 1.84 1.95 2.06 3 a
Note: The required modulus of elastigify, in 1,000,000 pounds per square inch is shown at the bottom of each table, is limited to 2.6 million psi and less, and is applicable to all lumber sizes shown. Spans are shown in feet—Bché
and are limited to 26and less. Check sources of supply for availability of lumber in lengths greater than 20 N %
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DESIGN CRITERIA:
Strength — Live Load of 40 psf plus

TABLE R-11

RAFTERS WITH L/240 DEFLECTION LIMIT ATION

Dead Load of 20 psf determines the required bending design value.
Deflection — For 40 psf live load.
Limited to span in inches divided by 240.

Size

(in)

2x6

2x8

2x10

2x12

mmmm

Spacing
(in)

12.0
16.0
19.2
24.0

12.0
16.0
19.2
24.0

12.0
16.0
19.2
24.0

12.0
16.0
19.2
24.0

12.0
16.0
19.2
24.0

300

5-0
4-4
4-0
3-7

6-7
5-9
5-3
4-8

8-5
7-4
6-8
6-0

10-3
8-11
8-1
7-3

0.11
0.09
0.09
0.08

400

5-10
5-0
4-7
4-1

7-8
6-7
6-0
5-5

9-9
8-5
7-8
6-11

11-10
10-3
9-4
8-5

0.17
0.15
0.13
0.12

500

6-6
5-7
5-1
4-7

8-7
7-5
6-9
6-0

10-11
9-5
8-7
7-8

13-3
11-6
10-6
9-4

0.24
0.20
0.19
0.17

600

7-1
6-2
5-7
5-0

9-4
8-1
7-5
6-7

11-11
10-4
9-5
8-5

14-6
12-7
11-6
10-3

0.31
0.27
0.24
0.22

700

7-8
6-8
6-1
5-5

10-1
8-9
8-0
7-2

12-11
11-2
10-2
9-1

15-8
13-7
12-5
11-1

0.39
0.34
0.31
0.28

800

8-2
7-1
6-6
5-10

10-10
9-4
8-7
7-9

13-9
11-11
10-11
9-9

16-9
14-6
13-3
11-10

0.48
0.41
0.38
0.34

900

8-8
7-6
6-10
6-2

11-6
9-11
9-1
8-1

14-8
12-8
11-7
10-4

17-9
15-5
14-1
12-7

0.57
0.49
0.45
0.40

1000

9-2
7-1
7-3
6-6

12-1
10-6
9-7
8-7

15-5
13-4
12-2
10-11

18-9
16-3
14-10
13-3

0.67
0.58
0.53
0.47

1100

10-6
9-1
8-4
7-5

13-11
12-0
11-0
9-10

17-9
15-4
14-0
12-6

21-7
18-8
17-0
15-3

0.76
0.66
0.60
0.54

1200

11-0
9-6
8-8
7-9

14-6
12-7
11-6
10-3

18-6
16-0
14-8
13-1

22-6
19-6
17-9
15-11

0.86
0.75
0.68
0.61

Rafter Bending Design \dlue, F,, (psi)

1300

11-5
9-11
9-1
8-1

15-1
13-1
11-11
10-8

19-3
16-8
15-3
13-7

23-5
20-3
18-6
16-7

0.97
0.84
0.77
0.69

1400

11-11
10-3
9-5
8-5

15-8
13-7
12-5
11-1

20-0
17-4
15-10
14-2

24-4
21-1
19-3
17-2

1.09
0.94
0.86
0.77

1500

12-4
10-8
9-9
8-8

16-3
14-0
12-10
11-6

20-8
17-11
16-4
14-8

25-2
21-9
19-11
17-9

121
1.05
0.95
0.85

1600

12-8
11-0
10-0
9-0

16-9
14-6
13-3
11-10

21-4
18-6

16-11
15-1

26-0
22-6
20-6
18-4

1.33
1.15
1.05
0.94

1700

13-1
11-4
10-4
9-3

17-3
14-11
13-8
12-2

22-0
19-1
17-5
15-7

23-2
21-2
18-11

1.46
1.26
1.15
2.03

1800

13-6

11-8
10-8
9-6

17-9
15-5
14-0
12-7

22-8
19-7
17-11
16-0

23-10
21-9
19-6

1.59
1.37
1.25
1.12

1900

13-10

12-0
10-11
9-9

18-3
15-10
14-5
12-11

23-3
20-2
18-5
16-6

24-6
22-5
20-0

1.72
1.49
1.36
1.22

2000

14-2
12-4
11-3

10-0

18-9
16-3
14-10
13-3

23-11
20-8
18-11
16-11

25-2
23-0
20-6

1.86
161
1.47
131

2100

14-7
12-7
11-6

10-3

19-2
16-7
15-2
13-7

24-6
21-2
19-4
17-4

25-9
23-6
21-1

2.00
1.73
1.58
1.41

2200

14-11
12-11
11-9

10-6

19-8
17-0
15-6
13-11

25-1
21-8
19-10
17-9

24-1
21-7

214
1.86
1.70
1.52

2300

15-3
13-2
12-0
10-9

20-1
17-5

15-10

14-2

25-7

22-2

20-3

18-1

25-2
22-0

2.29
1.99
181
1.62

2400

15-7
13-6
12-4
11-0

20-6
17-9
16-3
14-6

22-8
20-8
18-6

25-8
22-6

2.44
212
1.93
1.73

2500

15-11
13-9
12-7
11-3

20-11
18-1
16-7
14-10

23-1
21-1
18-11

23-0

2.60
2.25
2.05
1.84

2600

14-0
12-10
11-5

18-6
16-10
15-1

23-7
21-6
19-3

23-5

2.39
218
1.95

2700

14-3
13-1
11-8

18-10
17-2
15-5

24-0
21-11
19-7

23-10

253
231
2.06

X1AN3ddV S2-0¢ wwo)
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Note: Therequired modulus of elasticjt, in 1,000,000 pounds per square inch is shown at the bottom of each table, is limited to 2.6 million psi and less, and is applicable to all lumber sizes shown. Spans are shown in feet-inchég

and are limited to 26and less. Check sources of supply for availability of lumber in lengths greater than 20
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TABLE R-14

RAFTERS WITH L/180 DEFLECTION LIMIT ATION

DESIGN CRITERIA:

Strength — Live Load of 30 psf plus

Dead Load of 10 psf determines the required bending design value.
Deflection — For 30 psf live load.

Limited to span in inches divided by 180.

9 "ON 6002 Yose\ Jaisibay

Rafter Bending Design \alue, F, (psi)

Size Spacing
(in) (in)
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
120 32 31 46 51 56 60 65 69 72 7-6 7-10 82 85
16.0 2-9 35 311 44 4-10 52 56 510 6-2 66 6-9 7-1  7-4
24 192 2.6 3-1 37 40 4-4 4-9 51 54 58 511 62 6-5 68
240 2-3 2.9 32 37 311 43 46 410 51 54 56 59  6-0
120 50 62 7-1 7-11 88 95 100 10-8 11-3  11-9 12-4  12-10 13-3
16.0 4-4 5-4 62 610 7-6 82 88 93 99  10-2 10-8 11-1  11-6
26 192 4-0 410 57 6-3 6-10 7-5 7-11 85 81 9-4 9-9  10-1  10-6
240 37 44 50 57 62 68 7-1 76 7-11 84 88 9-1 95
120 6-7 81  9-4  10-6 11-6 12-5 13-3  14-0  14-10 156 16-3  16-10 17-6
16.0 5-9  7-0 81 91 9-11 10-9 116  12-2  12-10 13-5 14-0  14-7  15-2
28 192 53 65 7-5 83 9-1 9-9  10-6 11-1  11-8  12-3  12-10 13-4  13-10
240 4-8 59 67 75 81 89 94 911  10-6 11-0 116  11-11  12-5
120 8-5  10-4 11-11 13-4 14-8 15-10 16-11 17-11 18-11 19-10 20-8  21-6  22-4
16.0 7-4 81  10-4 11-7 12-8 13-8 14-8  15-6  16-4  17-2 17-11 18-8  19-4
210 495 6-8 82 95  10-7 11-7 12-6 13-4  14-2  14-11 158 16-4  17-0  17-8
240 6-0 7-4 85 95  10-4 11-2 11-11 12-8 13-4  14-0 14-8  15-3  15-10
E 12,0 006 011 017 024 032 040 049 059 069 079 0901 102 114
E 16.0 005 010 015 021 028 035 043 051 060 069 078 08 099
E 192 005 009 014 019 025 032 039 047 054 063 072 08 090
E 240 004 008 012 017 023 029 035 042 049 056 064 072 081

Note: Therequired modulus of elasticjt, in 1,000,000 pounds per square inch is shown at the bottom of each table, is limited to 2.6 million psi and less, and is applicable to all lumber sizes shown. Spans are shown in feet-inch
and are limited to 26and less. Check sources of supply for availability of lumber in lengths greater than 20

1500

8-9
7-7
6-11
6-2

13-9
11-11
10-10

9-9

18-1
15-8
14-4
12-10

23-1
20-0
18-3
16-4

1.27
1.10
1.00
0.89

1600

9-0
7-10
7-2
6-5

14-2

12-4

11-3
10-0

18-9
16-3
14-10
13-3

23-11
20-8
18-11
16-11

1.39
121
1.10
0.99

1700

9-4
8-1
7-4
6-7

14-8

12-8

11-7
10-4

19-4
16-9
15-3
13-8

24-7
21-4
19-6
17-5

1.53
1.32
121
1.08

1800

9-7
8-40
-7
6-9

15-1

13-1

11-11

10-8

19-10
17-2
15-8
14-0

25-4
21-11
20-0
17-11

1.66
1.44
1.32
118

1900

9-10
8-6
7-9
7-0

15-6

13-5

12-3

10-11

20-5
17-8
16-2
14-5

26-0
22-6
20-7
18-5

1.80
1.56
1.43
1.28

2000

10-1
8-9

8-0

7-2

15-11
13-9

12-7

11-3

23-1
21-1

18-11

1.95
1.69
1.54
1.38

2100

10-4
9-0
8-2
7-4

16-3

14-1

12-10

11-6

21-5
18-7
16-11
15-2

23-8
21-8
19-4

2.10
1.82
1.66
1.48

2200

10-7

9-2
8-5
7-6

16-8

14-5

13-2

11-9

21-11
19-0
17-4
15-6

24-3
22-2
19-10

2.25
1.95
178
1.59

2300

10-10
9-5
8-7
7-8

17-0

14-9

13-6

12-0

22-5
19-5
17-9
15-10

24-10
22-8
20-3

2.40
2.08
1.90
1.70

2400

11-1

9-7
8-9
7-10

17-5

15-1

13-9

12-4

22-11
19-10
18-1
16-3

25-4
23-1
20-8

2.56
2.22
2.03
1.81

2500

9-9
8-11
8-0

15-4

14-0

12-7

20-3
18-6
16-7

25-10
23-7
21-1

2.36
215
1.93

2600

10-0
9-1
8-2

15-8

14-4

12-10

20-8
18-10
16-10

24-1
21-6

2.50
2.28
2.04

2700

9-3
8-4

14-7
13-1

19-3
17-2

24-6

21-11

242
216

2800

9-5
8-5

14-10

13-3

19-7
17-6

25-0
22-4

2.55
2.28
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DESIGN CRITERIA:
Strength — Live Load of 40 psf plus

Dead Load of 10 psf determines the required bending design value.
Deflection — For 40 psf live load.

Limited to span in inches divided by 180.

Size

(in)

2x6

2x8

2x10

m m m m

Note: Therequired modulus of elasticjt, in 1,000,000 pounds per square inch is shown at the bottom of each table, is limited to 2.6 million psi and less, and is applicable to all lumber sizes shown. Spans are shown in feet-inch

Spacing
(in)

12.0
16.0
19.2
24.0

12.0
16.0
19.2
24.0

12.0
16.0
19.2
24.0

12.0
16.0
19.2
24.0

12.0
16.0
19.2
24.0

200

2-10
2-6
2-3
2-0

4-6
3-11
3-7
3-2

5-11
5-2
4-8
4-2

7-7
6-6
6-0

0.06
0.05
0.05
0.04

300

3-6
3-0
2-9
2-6

5-6
4-9
4-4
3-1

7-3
6-3
5-9
5-2

9-3
8-0
7-4
6-6

0.11
0.09
0.09
0.08

400

4-0
3-6
3-2
2-10

6-4
5-6
5-0
4-6

8-4
7-3
6-7

10-8
9-3
8-5
-7

0.17
0.14
0.13
0.12

500

4-6
3-11
3-7
3-2

7-1
6-2
5-7
5-0

9-4
8-1
7-5
6-7

1-1
10-4
9-5
8-5

0.23
0.20
0.18
0.16

600

4-11
4-3
3-11
3-6

7-9
6-9
6-2
5-6

10-3
8-11
8-1
7-3

13-1
11-4
10-4
9-3

0.31
0.26
0.24
0.22

700

5-4
4-8
4-3
3-9

8-5
7-3
6-8
5-11

11-1
9-7
8-9
7-10

14-2
12-3
11-2
10-0

0.38
0.33
0.30
0.27

800

5-9
4-11
4-6
4-0

9-0
7-9
7-1
6-4

11-10
10-3
9-4
8-4

15-1
13-1
11-11
10-8

0.47
0.41
0.37
0.33

900

6-1
5-3
4-10
4-3

9-6
8-3
7-6
6-9

12-7
10-10
9-11
8-11

16-0
13-10
12-8
11-4

0.56
0.49
0.44
0.40

1000

6-5
5-6
5-1
4-6

10-0
8-8
7-1
7-1

13-3
11-6
10-6

16-11

14-8
13-4
11-11

0.66
0.57
0.52
0.46

1100

6-8
5-10
5-4
4-9

10-6
9-1
8-4
7-5

13-11

12-0
11-0
9-10

17-9

15-4
14-0
12-6

0.76
0.66
0.60
0.54

1200

7-0
6-1
5-6
4-11

11-0
9-6
8-8
7-9

14-6
12-7
11-6
10-3

18-6
16-0
14-8
13-1

0.86
0.75
0.68
0.61

TABLE R-15
RAFTERS WITH L/180 DEFLECTION LIMIT ATION

1300

7-3
6-4
5-9
5-2

11-5
9-11
9-1
8-1

15-1
13-1
11-11
10-8

19-3
16-8
15-3
13-7

0.97
0.84
0.77
0.69

Rafter Bending Design \alue, F, (psi)

1400

11-11
10-3
9-5
8-5

15-8
13-7
12-5
11-1

20-0
17-4
15-10
14-2

1.09
0.94
0.86
0.77

and are limited to 26and less. Check sources of supply for availability of lumber in lengths greater than 20

1500

7-10
6-9
6-2
5-6

16-3
14-0
12-10
11-6

20-8
17-1
16-4
14-8

121
1.05
0.95
0.85

1600

8-1
7-0
6-5
5-9

12-8
11-0
10-0
9-0

16-9
14-6
13-3
11-10

21-4
18-6
16-11
15-1

1.33
1.15
1.05
0.94

1700

8-4
7-3
6-7
5-11

13-1
11-4
10-4
9-3

17-3
14-11
13-8
12-2

22-0
19-1
17-5
15-7

1.46
1.26
115
1.03

1800

8-7
7-5
6-9
6-1

13-6
11-8
10-8
9-6

17-9
15-5
14-0
12-7

22-8
19-7
17-11
16-0

1.59
1.37
125
112

1900

8-10
7-8
7-0
6-3

13-10
12-0
10-11
9-9

18-3
15-10
14-5
12-11

23-3
20-2
18-5
16-6

1.72
1.49
1.36
1.22

2000

9-1
7-10
7-2
6-5

14-2
12-4
11-3

10-0

18-9
16-3
14-10
13-3

23-11
20-8

18-11
16-11

1.86
1.61
1.47
131

2100

9-3
8-0
7-4
6-7

19-2
16-7
15-2
13-7

24-6
21-2
19-4
17-4

2.00
173
1.58
141

2200

9-6
8-2
7-6
6-8

14-11
12-11
11-9

10-6

19-8
17-0
15-6
13-11

25-1
21-8
19-10
17-9

2.14
1.86
170
1.52

2300

9-8
8-5
7-8
6-10

15-3
13-2
12-0
10-9

20-1
17-5

15-10

14-2

25-7
22-2
20-3
18-1

229
1.99
1.81
1.62

2400

9-11
8-7
7-10
7-0

15-7
13-6
12-4
11-0

20-6
17-9
16-3
14-6

22-8
20-8
18-6

2.44
2.12
1.93
1.73

2500

10-1
8-9
8-0
7-2

15-11
13-9
12-7
11-3

20-11
18-1
16-7
14-10

23-1
21-1
18-11

2.60
225
2.05
1.84

2600

8-11
8-2
7-3

14-0
12-10
11-5

18-6
16-10
15-1

23-7
21-6
19-3

2.39
2.18
1.95

2700

14-3
13-1
11-8

18-10
17-2
15-5

24-0
21-11
19-7

253
231
2.06

2800

13-3
11-11

17-6
15-8

22-4
20-0

243
2.18

2900

8-7
7-8

13-6
12-1

17-10
15-11

22-9
20-4

2.57
2.30

3000

16-3

241
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TABLE R-22 B
o
RAFTERS WITH L/180 DEFLECTION LIMIT ATION ~
Py
3
DESIGN CRITERIA: 2
Strength — Live Load of 30 psf plus o
Dead Load of 20 psf determines the required bending design value. o
Deflection — For 30 psf live load. )
Limited to span in inches divided by 180. &
&
Size Spacing 0]
(in) (in) Rafter Bending Design \alue, F, (psi) =
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000 g
(@]
®
12.0 2-10 3-6 4-0 4-6 4-11 5-4 5-9 6-1 6-5 6-8 7-0 7-3 -7 7-10 8-1 8-4 8-7 8-10 9-0 9-3 9-6 9-8 9-11 10-1 10-4 10-6 10-8 10-11 11-1 3
16.0 2-6 3-0 3-6 3-11 4-3 4-8 4-11 5-3 5-6 5-10 6-1 6-4 6-7 6-9 7-0 7-3 7-5 7-8 7-10 8-0 8-2 8-5 8-7 8-9 8-11 9-1 9-3 9-5 9-7 g
2x4 19.2 2-3 2-9 3-2 3-7 3-11 4-3 4-6 4-10 5-1 5-4 5-6 5-9 6-0 6-2 6-5 6-7 6-9 7-0 7-2 7-4 7-6 7-8 7-10 8-0 8-2 8-4 8-5 8-7 8-9 =
24.0 2-0 2-6 2-10 3-2 3-6 3-9 4-0 4-3 4-6 4-9 4-11 5-2 5-4 5-6 5-9 5-11 6-1 6-3 6-5 6-7 6-8 6-10 7-0 7-2 7-3 7-5 -7 7-8 7-10 B
S B
m
12.0 4-6 5-6 6-4 7-1 7-9 8-5 9-0 9-6 10-0 10-6 11-0 11-5 11-11 12-4 12-8 13-1 13-6 13-10 14-2 14-7 14-11 15-3 15-7 15-11 16-2 16-6 16-10 17-1 17-5 U O
16.0 3-11 4-9 5-6 6-2 6-9 7-3 7-9 8-3 8-8 9-1 9-6 9-11 10-3 10-8 11-0 11-4 11-8 12-0 12-4 12-7 12-11 13-2 13-6 13-9 14-0 14-3 14-7 14-10 15-1 > o))
2x6 19.2 3-7 4-4 5-0 5-7 6-2 6-8 7-1 7-6 7-1 8-4 8-8 9-1 9-5 9-9 10-0 10-4 10-8 10-11 11-3 11-6 11-9 12-0 12-4 12-7 12-10 13-1 13-3 13-6 13-9 3 s
24.0 3-2 3-11 4-6 5-0 5-6 5-11 6-4 6-9 7-1 7-5 7-9 8-1 8-5 8-8 9-0 9-3 9-6 9-9 10-0 10-3 10-6 10-9 11-0 11-3 11-5 11-8 11-11 12-1 12-4 Z Tn
m o
Z =
12.0 5-11 7-3 8-4 9-4 10-3 11-1 11-10 12-7 13-3 13-11 14-6 15-1 15-8 16-3 16-9 17-3 17-9 18-3 18-9 19-2 19-8 20-1 20-6 20-11 21-4 21-9 22-2 22-6 22-11 — (@]
16.0 5-2 6-3 7-3 8-1 8-11 9-7 10-3 10-10 11-6 12-0 12-7 13-1 13-7 14-0 14-6 14-11 15-5 15-10 16-3 16-7 17-0 17-5 17-9 18-1 18-6 18-10 19-2 19-6 19-10 O —C1
3
2x8 19.2 4-8 5-9 6-7 7-5 8-1 8-9 9-4 9-11 10-6 11-0 11-6 11-11 12-5 12-10 13-3 13-8 14-0 14-5 14-10 15-2 15-6 15-10 16-3 16-7 16-10 17-2 17-6 17-10 18-1 T O
24.0 4-2 5-2 5-11 6-7 7-3 7-10 8-4 8-11 9-4 9-10 10-3 10-8 11-1 11-6 11-10 12-2 12-7 12-11 13-3 13-7 13-11 14-2 14-6 14-10 15-1 15-5 15-8 15-11 16-3 O ;,,
(O]
2 o
12.0 7-7 9-3 10-8 11-11 13-1 14-2 15-1 16-0 16-11 17-9 18-6 19-3 20-0 20-8 21-4 22-0 22-8 23-3 23-11 24-6 25-1 25-7 Z 3
16.0 6-6 8-0 9-3 10-4 11-4 12-3 13-1 13-10 14-8 15-4 16-0 16-8 17-4 17-11 18-6 19-1 19-7 20-2 20-8 21-2 21-8 22-2 22-8 23-1 23-7 24-0 24-6 24-11 25-4 m O
2x10 19.2 6-0 7-4 8-5 9-5 10-4 11-2 11-11 12-8 13-4 14-0 14-8 15-3 15-10 16-4 16-11 17-5 17-11 18-5 18-11 19-4 19-10 20-3 20-8 21-1 21-6 21-11 22-4 22-9 23-1 p o)
24.0 5-4 6-6 -7 8-5 9-3 10-0 10-8 11-4 11-11 12-6 13-1 13-7 14-2 14-8 15-1 15-7 16-0 16-6 16-11  17-4 17-9 18-1 18-6 18-11 19-3 19-7 20-0 20-4 20-8 (') %
m (%]
E 12.0 0.04 0.08 0.12 0.17 0.23 0.29 0.35 0.42 0.49 0.57 0.65 0.73 0.82 0.91 1.00 1.09 1.19 1.29 1.39 1.50 161 1.72 1.83 1.95 2.07 219 231 2.43 2.56 %
E 16.0 0.04 0.07 0.11 0.15 0.20 0.25 0.31 0.36 0.43 0.49 0.56 0.63 0.71 0.78 0.86 0.95 1.03 112 121 1.30 1.39 1.49 1.59 1.69 1.79 1.89 2.00 211 222 8
E 19.2 0.03 0.06 0.10 0.14 0.18 0.23 0.28 0.33 0.39 0.45 0.51 0.58 0.65 0.72 0.79 0.86 0.94 1.02 1.10 1.19 1.27 1.36 1.45 1.54 1.63 1.73 1.83 1.92 2.03
E 24.0 0.03 0.06 0.09 0.12 0.16 0.20 0.25 0.30 0.35 0.40 0.46 0.52 0.58 0.64 0.71 0.77 0.84 0.91 1.99 1.06 114 1.22 1.30 1.38 1.46 1.55 1.63 1.72 1.81

8o0p//:

Note: Therequired modulus of elasticjt, in 1,000,000 pounds per square inch is shown at the bottom of each table, is limited to 2.6 million psi and less, and is applicable to all lumber sizes shown. Spans are shown in feet-inch
and are limited to 26and less. Check sources of supply for availability of lumber in lengths greater than 20
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DESIGN CRITERIA:
Strength — Live Load of 40 psf plus

Dead Load of 20 psf determines the required bending design value.
Deflection — For 40 psf live load.

Limited to span in inches divided by 180.

Size

(in)

2x6

2x8

2x10

m m m m

Spacing
(in)

12.0
16.0
19.2
24.0

12.0
16.0
19.2
24.0

12.0
16.0
19.2
24.0

12.0
16.0
19.2
24.0

12.0
16.0
19.2
24.0

200

2-7
2-3
2-1
1-10

4-1
3-7
3-3
2-11

5-5
4-8
4-3
3-10

6-11
6-0
5-5
4-11

0.04
0.04
0.04
0.03

300

3-2
2-9
2-6
2-3

5-0
4-4
4-0
3-7

6-7
5-9
5-3

8-5
7-4
6-8
6-0

0.08
0.07
0.06
0.06

400

3-8
3-2
2-11
2-7

5-10
5-0
4-7
4-1

7-8
6-7
6-0
5-5

9-9
8-5
7-8
6-11

0.13
0.11
0.10
0.09

500

4-1
3-7
3-3
2-11

6-6
5-7
5-1
4-7

8-7
7-5
6-9
6-0

10-11
9-5
8-7
7-8

0.18
0.15
0.14
0.13

600

4-6
3-11
3-7
3-2

7-1
6-2
5-7
5-0

9-4
8-1
7-5
6-7

1-1
10-4
9-5
8-5

0.23
0.20
0.18
0.16

700

4-11
4-3
3-10
3-5

7-8
6-8
6-1
5-5

12-11
11-2
10-2
9-1

0.29
0.25
0.23
021

800

5-3
4-6
4-1
3-8

8-2
7-1
6-6
5-10

10-10
9-4
8-7
7-8

13-9
11-1
10-11
9-9

0.36
0.31
0.28
0.25

900

5-6
4-10
4-4
3-11

8-8
7-6
6-10
6-2

11-6
9-11
9-1
8-1

14-8
12-8
11-7
10-4

0.43
0.37
0.34
0.30

1000

5-10
5-1
4-7
4-1

9-2
7-1
7-3
6-6

12-1
10-6
9-7
8-7

15-5
13-4
12-2
10-11

0.50
0.43
0.40
0.35

1100

6-1
5-4
4-10
4-4

9-7
8-4
7-7
6-10

12-8
11-0
10-0
9-0

16-2
14-0
12-9
11-5

0.58
0.50
0.46
0.41

1200

6-5
5-6
5-1
4-6

10-0
8-8
7-11
7-1

13-3
11-6
10-6
9-4

16-11
14-8
13-4
11-11

0.66
0.57
0.52
0.46

TABLE R-23
RAFTERS WITH L/180 DEFLECTION LIMIT ATION

1300

6-8
5-9
5-3
4-8

10-5
9-1
8-3
7-5

13-9
11-11
10-11
9-9

17-7
15-3
13-11
12-5

0.74
0.64
0.59
0.52

Rafter Bending Design \alue, F, (psi)

1400

6-11
6-0
5-5
4-11

10-10
9-5
8-7
7-8

14-4

12-5
11-4
10-1

18-3
15-10
14-5
12-11

0.83
0.72
0.65
0.59

1500

7-2
6-2
5-8
5-1

11-3
9-9
8-11
7-11

14-10
12-10
11-8

10-6

18-11
16-4
14-11
13-4

0.92
0.80
0.73
0.65

1600

7-5
6-5
5-10
5-3

15-3

13-3
12-1
10-10

19-6
16-11
15-5
13-9

1.01
0.88
0.80
0.72

1700

-7
6-7
6-0
5-5

11-11
10-4
9-5
8-5

15-9

13-8
12-5
11-2

20-1
17-5
15-11
14-3

111
0.96
0.88
0.78

1800

7-10
6-9
6-2
5-6

12-4
10-8
9-9
8-8

16-3
14-0
12-10

11-6

20-8

17-11

16-4
14-8

121
1.05
0.95
0.85

1900

8-0
7-0
6-4
5-8

12-8
10-11
10-0
8-11

16-8
14-5
13-2

11-9

21-3
18-5
16-10
15-0

131
113
1.04
0.93

2000

8-3
7-2
6-6
5-10

13-0
11-3
10-3
9-2

17-1

14-10
13-6
12-1

21-10
18-11
17-3
15-5

141
1.22
112
1.00

2100

8-5
7-4
6-8
6-0

13-3
11-6
10-6
9-5

17-6
15-2
13-10

12-5

22-4
19-4
17-8

15-10

1.52
1.32
1.20
1.08

2200

8-8
7-6
6-10
6-1

17-1

15-6

14-2
12-8

22-10

19-10
18-1
16-2

1.63
141
1.29
115

2300

8-10
7-8
7-0
6-3

13-11
12-0
11-0
9-10

18-4

15-10
14-6
12-11

23-5
20-3
18-6
16-6

1.74
1.51
1.38
1.23

2400

9-0
7-10
7-2
6-5

14-2
12-4
11-3
10-0

18-9
16-3
14-10

13-3

23-11
20-8
18-11
16-11

1.86
1.61
1.47
131

2500

9-3
8-0
7-3
6-6

14-6
12-7
11-5
10-3

19-1

16-7

15-1
13-6

24-5
21-1
19-3
17-3

1.98
171
1.56
1.40

2600

9-5
8-2
7-5
6-8

14-9
12-10
11-8
10-5

19-6

16-10

15-5
13-9

24-10

21-6
19-8
17-7

2.10
1.82
1.66
1.48

2700

9-7
8-4
-7
6-9

15-1
13-1
11-11

10-8

19-10

17-2

15-8
14-0

25-4
21-11
20-0
17-1

222
1.92
1.75
157

2800 2900
9-9 9-11
8-5 8-7
7-9 7-10
6-11 7-0

15-4 15-7
13-3 13-6
12-2 12-4
10-10 11-0

20-3 20-7

17-6 17-10

16-0 16-3
14-4 14-7

25-10

22-4 22-9

20-5 20-9

18-3 18-7

2.34 2.47

2.03 214

1.85 1.95

1.66 1.75

3000

10-1
8-9
8-0
7-2

15-11
13-9
12-7
11-3

20-11

18-1
16-7
14-10

23-1
21-1
18-11

2.60
225
2.05
1.84

X1AN3ddV S2-0¢ wwo)

3d02 FAILVHLISININAVYNISNODSIM

dimps apo2 ‘wpe JUa4INI 104 Z/9 "ONLOZ Jaquiadaq Jaisibayiq panoway

Note: Therequired modulus of elasticjt, in 1,000,000 pounds per square inch is shown at the bottom of each table, is limited to 2.6 million psi and less, and is applicable to all lumber sizes shown. Spans are shown in feet-inch

and are limited to 26and less. Check sources of supply for availability of lumber in lengths greater than 20

80T
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109 DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX

DesignValues for Joists and Rafters

These “Fb” values are for use where repetitive members are spaced not more than 24 alebsdor\surfaced dry or surfaced green lumber apply at
19% maximum moisture content in use.

Design \alue in Bending, ‘Fb”
Grading Rules
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency
Cottonwood
Select Structural 1510 1735 1,200,000
No.1 1080 1240 1,200,000
No.2 1080 1240 1,100,000
No.3 2x4 605 695 1,000,000
Stud 600 690 1,000,000
Construction 805 925 1,000,000
Standard 460 530 900,000
Utility 200 230 900,000
Select Structural 1310 1505 1,200,000
No.1 935 1075 1,200,000
No.2 2x6 935 1075 1,100,000
No.3 525 600 1,000,000
Stud 545 630 1,000,000
Select Structural 1210 1390 1,200,000| NSLB
No.1 2x8 865 990 1,200,000
No.2 865 990 1,100,000
No.3 485 555 1,000,000
Select Structural 1105 1275 1,200,000
No.1 2x10 790 910 1,200,000
No.2 790 910 1,100,000
No.3 445 510 1,000,000
Select Structural 1005 1155 1,200,000
No.1 2x12 720 825 1,200,000
No.2 720 825 1,100,000
No.3 405 465 1,000,000
Douglas Fir-Larch
Select Structural 2500 2875 1,900,000
No.1 & Btr 1985 2280 1,800,000
No.1 1725 1985 1,700,000
No.2 1510 1735 1,600,000
No.3 2x4 865 990 1,400,000
Stud 855 980 1,400,000
Construction 1150 1325 1,500,000
Standard 635 725 1,400,000
Utility 315 365 1,300,000
Select Structural 2170 2495 1,900,000
No.1 & Btr 1720 1975 1,800,000
No.1 2x6 1495 1720 1,700,000
No.2 1310 1505 1,600,000
No.3 750 860 1,400,000
Stud 775 895 1,400,000
Select Structural 2000 2300 1,900,000| WCLIB
No.1l & Str 1585 1825 1,800,000 WWPA
No.1 2x8 1380 1585 1,700,000
No.2 1210 1390 1,600,000
No.3 690 795 1,400,000
Select Structural 1835 2110 1,900,000
No.1 & Btr 1455 1675 1,800,000
No.1 2x10 1265 1455 1,700,000
No.2 1105 1275 1,600,000
No.3 635 725 1,400,000
Select Structural 1670 1920 1,900,000
No.1 & Btr 1325 1520 1,800,000
No.1 2x12 1150 1325 1,700,000
No.2 1005 1155 1,600,000
No.3 575 660 1,400,000
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Comm 20-25 APPENDIX WISCONSINADMINISTRATIVE CODE 110

DesignValue in Bending, ‘Fb”
Grading Rules
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency
Douglas Fir-Larch (North)
Select Structural 2245 2580 1,900,000
No.1 /No.2 1425 1635 1,600,000
No.3 820 940 1,400,000
Stud 2x4 820 945 1,400,000
Construction 1095 1255 1,500,000
Standard 605 695 1,400,000
Utility 290 330 1,300,000
Select Structural 1945 2235 1,900,000
No.1 /No.2 2Xx6 1235 1420 1,600,000
No.3 710 815 1,400,000
Stud 750 860 1,400,000| NLGA
Select Structural 1795 2065 1,900,000
No.1 /No.2 2x8 1140 1310 1,600,000
No.3 655 755 1,400,000
Select Structural 1645 1890 1,900,000
No.1 /No-2 2x10 1045 1200 1,600,000
No.3 600 690 1,400,000
Select Structural 1495 1720 1,900,000
No.1/No.2 2x12 950 1090 1,600,000
No.3 545 630 1,400,000
Douglas Fir-South
Select Structural 2245 2580 1,400,000
No.1 1555 1785 1,300,000
No.2 1425 1635 1,200,000
No.3 2x4 820 940 1,100,000
Stud 820 945 1,100,000
Construction 1065 1225 1,200,000
Standard 605 695 1,100,000
Utility 290 330 1,000,000
Select Structural 1945 2235 1,400,000
No.1 1345 1545 1,300,000
No.2 2x6 1235 1420 1,200,000
No.3 710 815 1,100,000
Stud 750 860 1,100,000 WWPA
Select Structural 1795 2065 1,400,000
No.1 2x8 1240 1430 1,300,000
No.2 1140 1310 1,200,000
No.3 655 755 1,100,000
Select Structural 1645 1890 1,400,000
No.1 2x10 1140 1310 1,300,000
No.2 1045 1200 1,200,000
No.3 600 690 1,100,000
Select Structural 1495 1720 1,400,000
No.1 2x12 1035 1190 1,300,000
No.2 950 1090 1,200,000
No.3 545 630 1,100,000
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DEPARTMENT OF COMMERCE

Comm 20-25 APPENDIX

DesignValue in Bending, ‘Fb”

Grading Rules

Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency
Eastern Hemlock-Tamarack
Select Structural 2155 2480 1,200,000
No.1 1335 1535 1,100,000
No.2 990 1140 1,100,000
No.3 2x4 605 695 900,000
Stud 570 655 900,000
Construction 775 895 1,000,000
Standard 430 495 900,000
Utility 200 230 800,000
Select Structural 1870 2150 1,200,000
No.1 1160 1330 1,100,000
No.2 2x6 860 990 1,100,000
No.3 525 600 900,000
Stud 520 595 900,000 | NELMA
Select Structural 1725 1985 1,200,000 NSLB
No.1 2x8 1070 1230 1,100,000
No.2 795 915 1,100,000
No.3 485 555 900,000
Select Structural 1580 1820 1,200,000
No.1 2x10 980 1125 1,100,000
No.2 725 835 1,100,000
No.3 445 510 900,000
Select Structural 1440 1655 1,200,000
No.1 2x12 890 1025 1,100,000
No.2 660 760 1,100,000
No.3 405 465 900,000
Eastern Softwoods
Select Structural 2155 2480 1,200,000
No.1 1335 1535 1,100,000
No.2 990 1140 1,100,000
No.3 2x4 605 695 900,000
Stud 570 655 900,000
Construction 775 895 1,000,000
Standard 430 495 900,000
Utility 200 230 800,000
Select Structural 1870 2150 1,200,000
No.1 1160 1330 1,100,000
No.2 2x6 860 990 1,100,000
No.3 525 600 900,000
Stud 520 595 900,000 | NELMA
Select Structural 1725 1985 1,200,000| NSLB
No.1 2x8 1070 1230 1,100,000
No.2 795 915 1,100,000
No.3 485 555 900,000
Select Structural 1580 1820 1,200,000
No.1 2x10 980 1125 1,100,000
No.2 725 835 1,100,000
No.3 445 510 900,000
Select Structural 1440 1655 1,200,000
No.1 2x12 890 1025 1,100,000
No.2 660 760 1,100,000
No.3 405 465 900,000
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Comm 20-25 APPENDIX WISCONSINADMINISTRATIVE CODE 112

DesignValue in Bending, ‘Fb”
Grading Rules
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency
Eastern White Pine
Select Structural 2155 2480 1,200,000
No.1 1335 1535 1,100,000
No.2 990 1140 1,100,000
No.3 2x4 605 695 900,000
Stud 570 655 900,000
Construction 775 895 1,000,000
Standard 430 495 900,000
Utility 200 230 800,000
Select Structural 1870 2150 1,200,000
No.1 1160 1330 1,100,000
No.2 2x6 860 990 1,100,000
No.3 525 600 900,000
Stud 520 595 900,000 | NELMA
Select Structural 1725 1985 1,200,000| NSLB
No.1 2x8 1070 1230 1,100,000
No.2 795 915 1,100,000
No.3 485 555 900,000
Select Structural 1580 1820 1,200,000
No.1 2x10 980 1125 1,100,000
No.2 725 835 1,100,000
No.3 445 510 900,000
Select Structural 1440 1655 1,200,000
No.1 2x12 890 1025 1,100,000
No.2 660 760 1,100,000
No.3 405 465 900,000
Hem Fir
Select Structural 2415 2775 1,600,000
No.1 & Btr 1810 2085 1,500,000
No.1 1640 1885 1,500,000
No.2 1465 1685 1,300,000
No.3 2x4 865 990 1,200,000
Stud 855 980 1,200,000
Construction 1120 1290 1,300,000
Standard 635 725 1,200,000
Utility 290 330 1,100,000
Select Structural 2095 2405 1,600,000
No.1 & Btr 1570 1805 1,500,000
No.1 2x6 1420 1635 1,500,000
No.2 1270 1460 1,300,000
No.3 750 860 1,200,000
Stud 775 895 1,200,000
Select Structural 1930 2220 1,600,000{ WCLIB
No.1 & Btr 1450 1665 1,500,000 WWPA
No.1 2x8 1310 1510 1,500,000
No.2 1175 1350 1,300,000
No.3 690 795 1,200,000
Select Structural 1770 2035 1,600,000
No.1 & Btr 1330 1525 1,500,000
No.1 2x10 1200 1380 1,500,000
No.2 1075 1235 1,300,000
No.3 635 725 1,200,000
Select Structural 1610 1850 1,600,000
No.1 & Btr 1210 1390 1,500,000
No.1 2x12 1095 1255 1,500,000
No.2 980 1125 1,300,000
No.3 575 660 1,200,000
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DEPARTMENT OF COMMERCE

Comm 20-25 APPENDIX

DesignValue in Bending, ‘Fb”

Grading Rules

Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency
Hem-Fir (North)
Select Structural 2245 2580 1,700,000
No.1 /No.2 1725 1985 1,600,000
No.3 990 1140 1,400,000
Stud 2x4 980 1125 1,400,000
Construction 1325 1520 1,500,000
Standard 720 825 1,400,000
Utility 345 395 1,300,000
Select Structural 1945 2235 1,700,000
No.1 /No.2 2Xx6 1495 1720 1,600,000
No.3 860 990 1,400,000
Stud 890 1025 1,400,000| NLGA
Select Structural 1795 2065 1,700,000
No.1 /No.2 2x8 1380 1585 1,600,000
No.3 795 915 1,400,000
Select Structural 1645 1890 1,700,000
No.1 /No.2 2x10 1265 1455 1,600,000
No.3 725 835 1,400,000
Select Structural 1495 1720 1,700,000
No.1 /No.2 2x12 1150 1325 1,600,000
No.3 660 760 1,400,000
Mixed Maple
Select Structural 1725 1985 1,300,000
No.1 1250 1440 1,200,000
No.2 1210 1390 1,100,000
No.3 2x4 690 795 1,000.000
Stud 695 Boo 1,000,000
Construction 920 1060 1,100,000
Standard 520 595 1,000,000
Utility 260 300 900,000
Select Structural 1495 1720 1,300,000
No.1 1085 1245 1,200,000
No.2 2x6 1045 1205 1,100,000
No.3 600 690 1,000,000
Stud 635 725 1,000,000| NELMA
Select Structural 1380 1585 1,300,000
No.1 2x8 1000 1150 1,200,000
No.2 965 1110 1,100,000
No.3 550 635 1,000,000
Select Structural 1265 1455 1,300,000
No.1 2x10 915 1055 1,200,000
No.2 885 1020 1,100,000
No.3 505 580 1,000,000
Select Structural 1150 1325 1,300,000
No.1 2x12 835 960 1,200,000
No.2 805 925 1,100,000
No.3 460 530 1,000,000
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Comm 20-25 APPENDIX WISCONSINADMINISTRATIVE CODE 114

DesignValue in Bending, ‘Fb”
Grading Rules
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency
Mixed Oak
Select Structural 1985 2280 1,100,000
No.1 1425 1635 1,000,000
No.2 1380 1585 900,000
No.3 2x4 820 940 800,000
Stud 790 910 800,000
Construction 1065 1225 900,000
Standard 605 695 800,000
Utility 290 330 800,000
Select Structural 1720 1975 1,100,000
No.1 1235 1420 1,000,000
No.2 2x6 1195 1375 900,000
No.3 710 815 800,000
Stud 720 825 800,000 NELMA
Select Structural 1585 1825 1,100,000
No.1 2x8 1140 1310 1,000,000
No.2 1105 1270 900,000
No.3 655 755 800,000
Select Structural 1455 1675 1,100,000
No.1 2x10 1045 1200 1,000,000
No.2 1010 1165 900,000
No.3 600 690 800,000
Select Structural 1325 1520 1,100,000
No.1 2x12 950 1090 1,000,000
No.2 920 1060 900,000
No.3 545 630 800,000
Mixed Southern Pine
Select Structural 2360 2710 1,600,000
No.1 1670 1920 1,500,000
No.2 1500 1720 1,400,000
No.3 2x4 865 990 1,200,000
Stud 890 1020 1,200,000
Construction 1150 1320 1,300,000
Standard 635 725 1,200,000
Utility 315 365 1,100,000
Select Structural 2130 2450 1,600,000
No.1 1490 1720 1,500,000
No.2 2x6 1320 1520 1,400,000
No.3 775 895 1,200,000
Stud 775 895 1,200,000| SPIB
Select Structural 2010 2310 1,600,000
No.1 2x8 1380 1590 1,500,000
No.2 1210 1390 1,400,000
No.3 720 825 1,200,000
Select Structural 1730 1980 1,600,000
No.1 2x10 1210 1390 1,500,000
No.2 1060 1220 1,400,000
No.3 605 695 1,200,000
Select Structural 1610 1850 1,600,000
No.1 2x12 1120 1290 1,500,000
No.2 1010 1160 1,400,000
No.3 575 660 1,200,000
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DEPARTMENT OF COMMERCE

Comm 20-25 APPENDIX

DesignValue in Bending, ‘Fb”

Grading Rules

Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency
Northern Red Oak
Select Structural 2415 2775 1,400,000
No.1 1725 1985 1,400,000
No.2 1680 1935 1,300,000
No.3 2x4 950 1090 1,200,000
Stud 950 1090 1,200,000
Construction 1265 1455 1,200,000
Standard 720 825 1,100,000
Utility 345 395 1,000,000
Select Structural 2095 2405 1,400,000
No.1 1495 1720 1,400,000
No.2 2x6 1460 1675 1,300,000
No.3 820 945 1,200,000
Stud 865 990 1,200,000| NELMA
Select Structural 1930 2220 1,400,000
No.1 2x8 1380 1585 1,400,000
No.2 1345 1545 1,300,000
No.3 760 875 1,200,000
Select Structural 1770 2035 1,400,000
No.1 2x10 1265 1455 1,400,000
No.2 1235 1420 1,300,000
No.3 695 800 1,200,000
Select Structural 1610 1850 1,400,000
No.1 2x12 1150 1325 1,400,000
No.2 1120 1290 1,300,000
No.3 635 725 1,200,000
Northern Species
Select Structural 1640 1885 1,100,000
No.1/No.2 990 1140 1,100,000
No.3 605 695 1,000,000
Stud 2x4 570 655 1,000,000
Construction 775 895 1,000,000
Standard 430 495 900,000
Utility 200 230 900,000
Select Structural 1420 1635 1,100,000
No. 1/No.2 2x6 860 990 1,100,000
No.3 525 600 1,000,000
Stud 520 595 1,000,000| NLGA
Select Structural 1310 1510 1,100,000
No.1/No.2 2x8 795 915 1,100,000
No.3 485 555 1,000,000
Select Structural 1200 1380 1,100,000
No.1/No.2 2x10 725 835 1,100,000
No.3 445 510 1,000,000
Select Structural 1095 1255 1,100,000
No.1 /No.2 2x12 660 760 1,100,000
No.3 405 465 1,000,000
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Comm 20-25 APPENDIX WISCONSINADMINISTRATIVE CODE 116

DesignValue in Bending, ‘Fb”
Grading Rules
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency
Northern White Cedar
Select Structural 1335 1535 800,000
No.1 990 1140 700,000
No.2 950 1090 700,000
No.3 2x4 560 645 600,000
Stud 540 620 600,000
Construction 720 825 700,000
Standard 405 465 600,000
Utility 200 230 600,000
Select Structural 1160 1330 800,000
No.1 860 990 700,000
No.2 2x6 820 945 700,000
No.3 485 560 600,000
Stud 490 560 600,000 | NELMA
Select Structural 1070 1230 800,000
No.1 2x8 795 915 700,000
No.2 760 875 700,000
No.3 450 515 600,000
Select Structural 980 1125 800,000
No.1 2x10 725 835 700,000
No.2 695 800 700,000
No.3 410 475 600,000
Select Structural 890 1025 800,000
No.1 2x12 660 760 700,000
No.2 635 725 700,000
No.3 375 430 600,000
Red Maple
Select Structural 2245 2580 1,700,000
No.1 1595 1835 1,600,000
No.2 1555 1785 1,500,000
No.3 2x4 905 1040 1,300,000
Stud 885 1020 1,300,000
Construction 1210 1390 1,400,000
Standard 660 760 1,300,000
Utility 315 365 1,200,000
Select Structural 1945 2235 1,700,000
No.1 1385 1590 1,600,000
No.2 2x6 1345 1545 1,500,000
No.3 785 905 1,300,000
Stud 805 925 1,300,000| NELMA
Select Structural 1795 2065 1,700,000
No.1 2x8 1275 1470 1,600,000
No.2 1240 1430 1,500,000
No.3 725 835 1,300,000
Select Structural 1645 1890 1,700,000
No.1 2x10 1170 1345 1,600,000
No.2 1140 1310 1,500,000
No.3 665 765 1,300,000
Select Structural 1495 1720 1,700,000
No.1 2x12 1065 1225 1,600,000
No.2 1035 1190 1,500,000
No.3 605 695 1,300,000
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DEPARTMENT OF COMMERCE

Comm 20-25 APPENDIX

DesignValue in Bending, ‘Fb”

Grading Rules

Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency

Red Oak

Select Structural 1985 2280 1,400,000
No.1 1425 1635 1,300,000
No.2 1380 1585 1,200,000
No.3 2x4 820 940 1,100,000
Stud 790 910 1,100,000
Construction 1065 1225 1,200,000
Standard 605 695 1,100,000
Utility 290 330 1,000,000
Select Structural 1720 1975 1,400,000
No.1 1235 1420 1,300,000
No.2 2x6 1195 1375 1,200,000
No.3 710 815 1,100,000
Stud 720 825 1,100,000| NELMA
Select Structural 1585 1825 1,400,000
No.1 2x8 1140 1310 1,300,000
No.2 1105 1270 1,200,000
No.3 655 755 1,100,000
Select Structural 1455 1675 1,400,000
No.1 2x10 1045 1200 1,300,000
No.2 1010 1165 1,200,000
No.3 600 690 1,100,000
Select Structural 1325 1520 1,400,000
No.1 2x12 950 1090 1,300,000
No.2 920 1060 1,200,000
No.3 545 630 1,100,000

Register March 2009 No. 62



http://docs.legis.wisconsin.gov/document/register/672/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byRegister December 20INo. 672 For current adm. code séwtp://docs.legis.wisconsin.gov/code/admin_code

Comm 20-25 APPENDIX WISCONSINADMINISTRATIVE CODE 118

DesignValue in Bending, ‘Fb”
Grading Rules
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency

Redwood

Clear Structural 3020 3470 1,400,000
Select Structural 2330 2680 1,400,000
Select Structural, open grain 1900 2180 1,100,000
No.1 1680 1935 1,300,000
No.1, open grain 1335 1535 1,100,000
No.2 1595 1835 1,200,000
No.2, open grain 2x4 1250 1440 1,000,000
No.3 905 1040 1,100,000
No.3, open grain 735 845 900,000
Stud 725 835 900,000
Construction 950 1090 900,000
Standard 520 595 900,000
Utility 260 300 800,000
Clear Structural 2615 3010 1,400,000
Select Structural 2020 2320 1,400,000
Select Structural, open grain 1645 1890 1,100,000
No.1 1460 1675 1,300,000
No.1, open grain 2x6 1160 1330 1,100,000
No.2 1385 1590 1,200,000
No.2, open grain 1085 1245 1,000,000
No.3 785 905 1,100,000
No.3, open grain 635 730 900,000
Stud 660 760 900,000
Clear Structural 2415 2775 1,400,000
Select Structural 1865 2140 1,400,000| RIS
Select Structural, open grain 1520 1745 1,100,000
No.1 1345 1545 1,300,000
No.1, open grain 2x8 1070 1230 1,100,000
No.2 1275 1470 1,200,000
No.2, open grain 1000 1150 1,000,000
No.3 725 835 1,100,000
No.3, open grain 585 675 900,000
Clear Structural 2215 2545 1,400,000
Select Structural 1710 1965 1,400,000
Select Structural, open grain 1390 1600 1,100,000
No.1 1235 1420 1,300,000
No.1, open grain 2x10 980 1125 1,100,000
No.2 1170 1345 1,200,000
No.2, open grain 915 1055 1,000,000
No.3 665 765 1,100,000
No.3, open grain 540 620 900,000
Clear Structural 2015 2315 1,400,000
Select Structural 1555 1785 1,400,000
Select Structural, open grain 1265 1455 1,100,000
No.1 1120 1290 1,300,000
No.1, open grain 2x12 890 1025 1,100,000
No.2 1065 1225 1,200,000
No.2, open grain 835 960 1,000,000
No.3 605 695 1,100,000
No.3, open grain 490 560 900,000
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DesignValue in Bending, ‘Fb”
Grading Rules
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency

Southern Pine

Dense Select Structural 3510 4030 1,900,000
Select Structural 3280 3770 1,800,000
Non-Dense Select Structural 3050 3500 1,700,000
No.1 Dense 2300 2650 1,800,000
No.1 2130 2450 1,700,000
No.1 Non-Dense 1950 2250 1,600,000
No.2 Dense 2x4 1960 2250 1,700,000
No.2 1720 1980 1,600,000
No.2 Non-Dense 1550 1790 1,400,000
No.3 980 1120 1,400,000
Stud 1010 1160 1,400,000
Construction 1270 1450 1,500,000
Standard 720 825 1,300,000
Utility 345 395 1,300,000
Dense Select Structural 3100 3570 1,900,000
Select Structural 2930 3370 1,800,000
Non-Dense Select Structural 2700 3110 1,700,000
No.1 Dense 2010 2310 1,800,000
No.1 1900 2180 1,700,000
No.1 Non-Dense 2x6 1720 1980 1,600,000
No.2 Dense 1670 1920 1,700,000
No.2 1440 1650 1,600,000
No.2 Non-Dense 1320 T520 1,400,000
No.3 865 990 1,400,000
Stud 890 1020 1,400,000
Dense Select Structural 2820 3240 1,900,000
Select Structural 2650 3040 1,800,000
Non-Dense Select Structural 2420 2780 1,700,000| SPIB
No.1 Dense 1900 2180 1,800,000
No.1 2x8 1730 1980 1,700,000
No.1 Non-Dense 1550 1790 1,600,000
No.2 Dense 1610 1850 1,700,000
No.2 1380 1590 1,600,000
No.2 Non-Dense 1260 1450 1,400,000
No.3 805 925 1,400,000
Dense Select Structural 2470 2840 1,900,000
Select Structural 2360 2710 1,800,000
Non-Dense Select Structural 2130 2450 1,700,000
No.1 Dense 1670 1920 1,800,000
No.1 2x10 1500 1720 1,700,000
No.1 Non-Dense 1380 1590 1,600,000
No.2 Dense 1380 1590 1,700,000
No.2 1210 1390 1,600,000
No.2 Non-Dense 1090 1260 1,400,000
No.3 690 795 1,400,000
Dense Select Structural 2360 2710 1,900,000
Select Structural 2190 2510 1,800,000
Non-Dense Select Structural 2010 2310 1,700,000
No.1 Dense 1550 1790 1,800,000
No.1 2x12 1440 1650 1,700,000
No.1 Non-Dense 1320 1520 1,600,000
No.2 Dense 1320 1520 1,700,000
No.2 1120 1290 1,600,000
No.2 Non-Dense 1040 1190 1,400,000
No.3 660 760 1,400,000
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DesignValue in Bending, ‘Fb”
Grading Rules
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency
Spruce-Pine-Fir
Select Structural 2155 2480 1,500,000
No.1/No.2 1510 1735 1,400,000
No.3 865 990 1,200,000
Stud 2x4 855 980 1,200,000
Construction 1120 1290 1,300,000
Standard 635 725 1,200,000
Utility 290 330 1,100,000
Select Structural 1870 2150 1,500,000
No.1 /No.2 2Xx6 1310 1505 1,400,000
No.3 750 860 1,200,000
Stud 775 895 1,200,000| NLGA
Select Structural 1725 1985 1,500,000
No. 1/No.2 2x8 1210 1390 1,400,000
No.3 690 795 1,200,000
Select Structural 2x10 1580 1820 1,500,000
No.1/No.2 1105 1275 1,400,000
No.3 635 725 1,200,000
Select Structural 1440 1655 1,500,000
No.1 /No.2 2x12 1005 1155 1,400,000
No.3 575 660 1,200,000
Spruce-Pine—Fir (South)
Select Structural 2245 2580 1,300,000
No.1 1465 1685 1,200,000
No.2 1295 1490 1,100,000
No.3 2x4 735 845 1,000,000
Stud 725 835 1,000,000
Construction 980 1125 1,000,000
Standard 545 630 900,000
Utility 260 300 900,000
Select Structural 1945 2235 1,300,000
No.1 1270 1460 1,200,000
No.2 2x6 1120 1290 1,100,000
No.3 635 730 1000,000| NELMA
Stud 660 760 1,000,000 NSLB
Select Structural 1795 2065 1,300,000| WCLIB
No.1 2x8 1175 1350 1,200:000| WWPA
No.2 1035 1190 1,100,000
No.3 585 675 1,000,000
Select Structural 1645 1890 1,300,000
No.1 2x10 1075 1235 1,200,000
No.2 950 1090 1,100,000
No.3 540 620 1,000,000
Select Structural 1495 1720 1,300,000
No.1 2x12 980 1125 1,200,000
No.2 865 990 1,100,000
No.3 490 560 1,000,000
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DesignValue in Bending, ‘Fb”

Grading Rules

Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency

Western Cedars

Select Structural 1725 1985 1,100,000
No.1 1250 1440 1,000,000
No.2 1210 1390 1,000,000
No.3 2x4 690 795 900,000
Stud 695 800 900,000
Construction 920 1060 900,000
Standard 520 595 800,000
Utility 260 300 800,000
Select Structural 1495 1720 1,100,000
No.1 1085 1245 1,000,000
No.2 2x6 1045 1205 1,000,000
No.3 600 690 900,000
Stud 635 725 900,000 | WCLIB
Select Structural 1380 1585 1,100,000 WWPA
No.1 2x8 1000 1150 1,000,000
No.2 965 1110 1,000,000
No.3 550 635 900,000
Select Structural 1265 1455 1,100,000
No.1 2x10 915 1055 1,000,000
No.2 885 1020 1,000,000
No.3 505 580 900,000
Select Structural 1150 1325 1,100,000
No.1 2x12 835 960 1,000,000
No.2 805 925 1,000,000
No.3 460 530 900,000
Western Woods

Select Structural 1510 1735 1,200,000
No.1 1120 1290 1,100,000
No.2 1120 1290 1,000,000
No.3 2x4 645 745 900,000
Stud 635 725 900,000
Construction 835 960 1,000,000
Standard 460 530 900,000
Utility 230 265 800,000
Select Structural 1310 1505 1,200,000
No.1 970 1120 1,100,000
No.2 2x6 970 1120 1,000,000
No.3 560 645 900,000
Stud 575 660 900,000 WCLIB
Select Structural 1210 1390 1,200,000] WWPA
No.1 2x8 895 1030 1,100,000
No.2 895 1030 1,000,000
No.3 520 595 900,000
Select Structural 110 1275 1,200,000
No.1 2x10 820 945 1,100,000
No.2 820 945 1,000,000
No.3 475 545 900,000
Select Structural 1005 1155 1,200,000
No.1 2x12 750 860 1,100,000
No.2 750 860 1,000,000
No.3 430 495 900,000
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DesignValue in Bending, ‘Fb”
Grading Rules
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency
White Oak
Select Structural 2070 2380 1,100,000
No.1 1510 1735 1,000,000
No.2 1465 1685 900,000
No.3 2x4 820 940 800,000
Stud 820 945 800,000
Construction 1095 1255 900,000
Standard 605 695 800,000
Utility 290 330 800,000
Select Structural 1795 2065 1,100,000
No.1 1310 1505 1,000,000
No.2 2x6 1270 1460 900,000
No.3 710 815 800,000
Stud 750 860 800,000 NELMA
Select Structural 1655 1905 1,100,000
No.1 2x8 1210 1390 1,000,000
No.2 1175 1350 900,000
No.3 655 755 800,000
Select Structural 1520 1745 1,100,000
No.1 2x10 1105 1275 1,000,000
No.2 1075 1235 900,000
No.3 600 690 800,000
Select Structural 1380 1585 1,100,000
No.1 2x12 1005 1155 1,000,000
No.2 980 1125 900,000
No.3 545 630 800,000
Yellow Poplar
Select Structural 1725 1985 1,500,000
No.1 1250 1440 1,400,000
No.2 1210 1390 1,300,000
No.3 2x4 690 795 1,200,000
Stud 695 800 1,200,000
Construction 920 1060 1,300,000
Standard 520 595 1,100,000
Utility 230 265 1,100,000
Select Structural 1495 1720 1,500,000
No.1 1055 1245 1,400,000
No.2 2x6 1045 1205 1,300,000
No.3 600 690 1,200,000
Stud 635 725 1,200,000 NSLB
Select Structural 1380 1585 1,500,000
No.1 2x8 1000 1150 1,400,000
No.2 965 1110 1,300,000
No.3 550 635 1,200,000
Select Structural 1265 1455 1,500,000
No.1 2x10 915 1055 1,400,000
No.2 885 1020 1,300,000
No.3 505 580 1,200,000
Select Structural 1150 1325 1,500,000
No.1 2x12 835 960 1,400,000
No.2 805 925 1,300,000
No.3 460 530 1,200,000
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21.04 (3) (b) 5.
HANDRAIL SHAPES

ROUND RECTANGULAR

OK (w x ht):
OK (w x ht): 2" x 1%"
Y x 2%" 215" x 1%" A |
¢ Y x 24" 2" X 14" 1
1" x 23" 27%" x " to 17/16" H
14" X 2%"
17%" x 1%/16" MAXIMUM 27(8"|
—)
MAXIMUM 2'; CROSS SECTION
DIAMETER
Maximum 6%"

gripping surface
including
minimum %" recess
on each side

 MAXIMUM 27%" |
"CROSS SECTION ~

/4" to 6%" gripping surface,
' including a
minimum %" recess on
each side
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WISCONSINADMINISTRATIVE CODE

Following is an emergency rule that became effective on October 1, 2008 thethong other things,
requires carbon monoxide detectors in dwellings coved under theUniform Dwelling Code and are
licensedas tourist rooming cabins by the WI Department of Health Services. Wexpect to make
similar rules permanentsometime in 2009. Additional information is available on our website,
www.commerce.wi.gov/sb

DEPARTMENT OF COMMERCE
EMERGENCY RULE RELAING TO CARBON MONOXIDE DETECDRS

Underthe nonstatutory provisions of 2007s86nsin Act 205, the Department of Commerce is directed to issugesrogrules
that implement provisions of the Act. The Act specificatites:“Notwithstanding section 227.24 (1) (a) and (3) of the statutes,
neitherthe department of commerce or the department of health serviegsiied to provide evidence that promulgating rules
underthis subsection as engency rules is necessary for the preservation of the public peace, healthpsafetfare and is
not required to provide a finding of engency for the rules promulgated under this subsection.”

The Act mandates the installation and maintenance of canbooxidealarms in buildings accommodating certain types of
residentialoccupancies and within which fuel burning appliances are located. Residential occupancies include tourist rooming
housesbed and breakfast establishments, and any public building that is used for sleeping or lodging, such as, hotels, motels,
condominiumsapartment buildings, dormitories, fraternities, sororities, convents, seminaries, community based residential
facilities, home shelters, but not hospitals and nursing homes. The Act requires the installation ahcadade alarms in
newbuildings as of October 1, 2008. The owners of existing buildings will have until April 1, 2010 to install thensarbon
oxidealarms. The Act also provides for the omission of carbon monoxide alarms in certain instances which are further clarified
by the administrative rules.

Pursuant to section 227.24 (1) (c), Stats., this rule is adopted as gercyaule to take &fct on October 1, 2008.

TheWisconsin Department of Commeradopts an order to renumber Comm 661083 amend Comm 20.24 (1) and (2); and
to create s. Comm 21.095, Comm 20.2bI€ 20.24-14, Comm 62.1200, Comm 62.3500 (3) (e), Comm 62.3500 (3) Note,
Comm66.0911 (title) and Comm 66.091(2), relating to carbon monoxide alarms arfdating small business.

Analysis of Rule
1. Statutes Interpreted

Statutednterpreted: ss. 101.02 (15) and 101.63 (1), Stats., and s. 101.149, Statsiteasby 2007 8consin Act
205.

2. Statutory Authority

StatutoryAuthority: ss. 101.02 (1) ar{d5) (a) and 101.63 (1), Stats., and s. 101.149, Stats., as created by2QH7¥ W
sin Act 205.

3. Related Statute or Rule
Statutes: ss. 101.12 (1), Stats.

Administrative Rules: Chapters Comm 60-66,%¢onsin Commercial Building Code
Chapters Comm 20-25, Uniform Dwelling Code

4. Explanation of Agency Authority

Underthe statutes cited, the Department of Commerce protects public health,ssafetelfare by promulgating comprehen
siverequirements for design, construction, use and maintenance of public buildings and places of employment and adopts rules
thatestablishuniform, statewide standards for the construction of 1- and 2—family dwellings. 280Gnéin Act 205 spe

cifically directs the Department to address carbon monoxide alarms involving these types of buildings.

5. Summary of Poposed Rules

Therules establish minimum requirements for the installation and maintenance of carbon monoxide algitdisgs accom
modatingresidential type occupancies where people sleep or lodge, excluding hospitals and nursing homes, that reflect the statu
tory mandates of 2007 Mtonsin Act 205. Specificallyhe rules would:

For new tourist rooming housegcabins under the scope of Uniform Dwelling Code) (October 1, 2008), Comm 21.095

. Requirethe installation of carbon monoxide alarms where any type of fuel burning appliances are installed.

. Requirethe carbon monoxide alarms to be continuously powered by the busldiegtrical service with battery
backups.
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For new commecial buildings: (October 1, 2008),

. Requirethe installation of carbon monoxide alarms where any type obtuaing appliances are installed. Comm
62.1200(2) (a)

¢ Requirethe carbon monoxide alarms to be continuously powered by the busldilegtrical service with battery
backupsComm 62.1200 (2) (c)

For existing commecial buildings (Buildings existing on October 2008 or reviewed and receiving department plan
approvalunder the rules fdctive prior to October 1, 2008)

. Require the installation of carbon monoxide alarms by April 1, 2010.

e Do not dictate the type of power sources for the carbon monoxide alarms, thereby allowing batteries, electrical outlet
plug-insor wired to the building electrical service.

e Allow the omission of carbon monoxide alarms provided there are no attached garages and faiebbtineing
appliancesare of sealed combustidype either under warranty or annually inspected for carbon monoxide emis
sions.Comm 62.1200 (2) (a) 4.

Therules require carbon monoxide alarms to be liatedilabeled identifying conformance to UL 2034, Underwriters Laborato
riesinc, Standard for Safety Single and Multiple Station Carbon Monoxide Alarms.

Under the federal Americans with Disabilities Act, ADA, dhd federal Fair Housing Law certain carbon monoxide alarms
may be required to have both audible and visual alarm features.

Ownersof existing tourist rooming houses will need to install and maintain carbon monoxide alarms in accordance with s.
101.149(2) and (3), Stats., by April 1, 2010.

6. Summary of, and Comparison with, Existing or Poposed Federal Regulations

An internet-based search of code of federal regulations and the federal register did not indentify any federal requirements for
theinstallation and maintenance of carbon monoxide alarms in residential buildings.

7. Comparison with Rules in Adjacent States

An Internet-based search carbon monoxide alarm regulations fetatkeof Illinois, lowa, Michigan and Minnesota found
thefollowing:

. lllinois under Public Act 094-0741, the Carbon Monoxide Alarm Detector Actgaaired the installation of car
bonmonoxide alarms in all occupancies and structures which have sleeping rooms since January 1, 2007.

. lowa requires the installation of carbon monoxide alarms in foster care facilities.
¢ Michigan has not enacted any carbon monoxide alarm regulations at this time.

. Minnesotastatute, 29950, requires carbon monoxide alarms in all single family homes and multifamily apartments
units; new construction as of January 1, 2007; existing single family homes as of August 1, 2008 and existing multi—
family and apartment buildings as of August 1, 2009.

8. Summary of Factual Data and Analytical Methodologies

In developing the rules the Department reviewed the language of 2863nain Act 205 in conjunction with the Department’
broadauthority under ss. 101.02 (15) and 101.63 (1), Stats., to protect public health and safety regarding the construction of
public buildings, places of employment and one— and two— family dwellings to be used as tourist rooming houses. The current
administrativerules for the installation of fire alarms (smoke detectors) were usethadel for these proposed rules pertaining

to carbon monoxide alarms. The Department also analyzed the complexities of compliance undeceaaed where fuel
burningappliances are added or replaced during the life of the building, such as residential condominiums.

9. Analysis and Supporting Documents used to Determine Effect on Small Business or ireparation of Economic
Impact Report

The proposed rules implement mandates imposed by 2083b¥g¢in Act 205. The Actfafcts the owners of commercial build
ingswhere people sleep or lodge and tourist room houses (rental cabins) where fuel burning appliances are installed. The types
of commercial buildings &cted include apartment buildings, condominiums, hotels, motels, bed and breakfast establishments,
fraternities,sororities dormitories, convents, seminaries, community based residential facilities, and home shelters. Fhe depart
mentdoes not believe that the rules will increase tfecedn small businesses over that imposed by the Act. Battery or plug—in

type carbormonoxide alarms typically range in cost from $25 to $50. New construction installation costs for a hard—wired type
carbonmonoxide alarm with battery backup ranges in from $65 to $85 and $900tdf $iterconnection igwolved. Combina

tion carbon monoxide alarms and smoke alarms are also available. Smoke alarms are currently required for residential occupan
cies. The use of combination carbon monoxide alarms and smoke alarms should result in installation and labor cost savings
overthat for separate systems.

An economic impact report has not been required to be prepared.
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10. Agency Contact.
James Quast, Program Managien.quast@wisconsin.gey608) 266—-9292
SECTION 1. Comm 20.24 (1) and (2) are amended to read:

Comm 20.24 (1)CONSENT Pursuant to s. 227.21 (2), Stats., the attorney genertii@relvisor-of statutes-haliascon
sentedo the incorporation by reference of the standards listedbte3 20.24-1 to-20.24-79.14-14

(2) ADOPTION OF SRNDARDS. The standards referenced ables 20.24-1 to-20.24=2P.14—-14are incorporatetly
referencanto this chapter

Note: Copies of the adopted standards are on file in fimesfof the department and the legislative reference bureau. Copies of the standards
may be purchased through the respectigaaizations listed indbles 20.24-1 to-20.24=29.14-14

SECTION2. Comm 20.24dble 20.24-14 is created to read:
Table 20.24-14

UnderwritersLaboratories, Inc
UL 333 Pfingsten Road
Northbrook, IL 60062-2096
Standard Reference Number Title
2034-2005 Single and Multiple State Carbon Monoxide Alarms

SECTION3. Comm 21.095 is created to read:

Comm 21.095 Carbon monoxide alarmg(1) (a) Listed and labeled carbon monoxide alarms with battery secondary power
suppliesshall beinstalled and maintained in dwellings to be utilized as licensed tourist rooming houses and which contain fuel-
burningappliances in accordance with s. 101.149 (2) and (3), Stats.

Note: Section 101.149 (2) and (3), Stats., reads:

(2) INSTALLATION REQUIREMENTS. (a) Except as provided in.g#), the owner of a residential building shall install a carbon monoxide
detector in all of the following places not later than the date specified undéc)par

1. In the basement of the building if the basement has a fuel-burning appliance.
2. Within 15 feet of each sleeping area of a unit that has a fuel-burning appliance.
3. Within 15 feet of each sleeping area of a unit that is immediately adjacent to a unit that has a fuel-burning appliance.

4. In each room that has a fuel-burning appliance and that is not used as a sleeping area. A carbon monoxide detector shall be installed under this
subdivisionnot more than 75 feet from the fuel-burning appliance.

5. In each hallway leading from a unit that has a fuel-burning appliance, in a location that is within 75 feet from the unit, except that, if there is
no electrical outlet within this distance, the owner shall place the carbon monoxide detector at the closest available electrical outlet in the hallway

(b) If a unit is not part of a multiunit building, the owner of the residential building need not install more than one carbon monoxide detector in
the unit.

(c) 1. Except as provided under subd. 2., the owner of a residential building shall comply with the requirements of this subsection before the build
ing is occupied.

2. The owner of a residential building shall comply with the requirements of this subsection not later than2@pfl, if, construction of the
building was initiated before October 1, 2008, or if the department approved the plans for the construction of the building under s. 101.12, Stats.,
beforeOctober 1, 2008.

(d) Any carbon monoxide detector that bears an Underwriters Laboratories, Inc., listing mark or similar mark from an independent product safety
certificationorganization satisfies the requirements of this subsection.

(e) The owner shall install every carbon monoxide detector required by this subsection according to the direcjpesfaations of the
manufacturenf the carbon monoxide detector

(3) MAINTENANCE REQUIREMENTS. (a) The owner of a residential building shall reasonably maintain every carbon monoxide detector in
theresidential building in the manner specified in the instructions for the carbon monoxide detector

(b) An occupant of a unit in a residential building may give the owner of the residential building written notice that a carbon monoxide detector
in the residential building is not functional or has been removed by a person other than the occupamiefTbiethe residential building shall repair
or replace the nonfunctional or missing carbon monoxide detector within 5 days after receipt of the notice.

(c) The owner of a residential building is not liable for damages resulting from any of the following:

1. A false alarm from a carbon monoxide detector if the carbon monoxide detector was reasonably maintained by the owner of the residential
building.
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2. The failure of a carbon monoxide detector to operate properly if that failure was the result of tamigierimgremoval or destruction of, the
carbonmonoxide detector by a person other than the owner or the result of a faulty alarm that was reasonably maintained by the owner as required
underpar (a).

(b) For the purposes of this section:

1. “Fuel-burning appliance” means a device that is permanently installed in a dwelling and burns fossil-fuel or carbon based
fuel where carbon monoxide is a combustion by—produdtjding stoves, ovens, grills, clothes dryers, furnaces, boilers, water
heatersheaters, fireplaces and stoves.

2. “Tourist rooming house” has the meaning as given under s. HFS 195.03 (20).

Note: SectionHFS 195.03 (20) reads: étirist rooming house” means all lodging places and tourist cabins and cottages, other than hotels and
motels, in which sleeping accommodations aferetl for pay to tourists or transients. It daesinclude private boarding or rooming houses not
accommodatingourists or transients, or bed and breakfast establishments regulated under ch. HFS 197.

(2) Carbon monoxide alarms shall be wired to the dwelietgctrical service.

(3) Carbon monoxide alarms within a dwelling unit shall be interconnected so that activation of one alarm will cause activa
tion of all alarms within the dwelling unit.

(4) Carbon monoxide alarms shall conform to UL 2034.
(5) Violation of the provisions of this section shall be subject to the penalties provided under s. 101.149 (8), Stats.

Note: Section 101.149 (8), Stats., reads:

(8) PENALTIES. (a) If the department of commerce or the department of health and family services determines after an inspection of a building
underthis section or s. 254.749) that the owner of the building has violated sub. (2) or (3), the respective department shall issue an order requiring
the person to correct the violation within 5 days or within such shorter period as the respective department determines is necessary to protect public
health and safetyf the person does not correct the violation within the time required, he or she shall forfeit $50 for each day of violation occurring
afterthe date on which the respective department finds that the violation was not corrected.

(b) If a person is chged with more than one violation of sub. (2) or (3) arising out of an inspection of a building owned by thathpesson,
violationsshall be counted as a single violation for the purpose of determining the amount of a forfeiture uaer par

(c) Whoever violates sub. (4) is subject to the following penalties:
1. For a first diense, the person may be fined not more than $10,000 or imprisoned for not more than 9 months, or both.
2. For a 2nd or subsequentesfse, the person is guilty of a Class | felony
(END)
EFFECTIVE DATE
Pursuanto s. 227.24 (1) (c), Stats., this rule shall takectfas an emgency rule on October 1, 2008.
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21.125(3) CONTROL STANDARDS

Thefollowing are designacceptable by the department to achieve compliance with the control standards of acceptable soil loss
or percent reduction of sediment load in rdrfodm a site.

Less than one acae disturbance (legardless of the lot or poperty size).
A. Mandated practices:

1. A method to prevent or reduce soil from leaving a site via entries or réhksmay include tracking pad or tire
washingstand designed and installed to meet DNR Standard 1057. Other meamplidince include a gravel muich,
frozensoil, bedrock or some other physical means to prevent soil from leaving the site on vehicle tires which is equiva
lentto the tracking pad or tire washing stand.

2. Storm water inlet protection. Inlet protection may be accomplished by using B&Ridal Standard, number
1050,“Storm Drain Inlet Protection for Construction Sites”. The protection of stormwater inlets in the code is specific

to “on-site” inlets; however an Bfsite inlet may create a direct conduit to a water ofthage, which links any inlet

thatleads to a water of the state to the #3 mandated practice. In that case, special care should be taken to protect both
typesof inlets from sediment in runfofrom a construction site.

3. Protection of adjoining waters of the state. The installatigmmactices is necessary if ruhfybm the disturbance
couldimpact a water of the state. Practices may include channel erosion mats, silt fences, vegdétative bufy
other practices applicable to the specific site.

4. Drainage way protection. Any ditches or drainage ways that fliowitdf must be protected with appropriate best
managemenpractices (BMPs). This may include but is not limited to ditch checks, channel erostosi mats or

riprap.

5. Dewatering activitysediment reductionAny dewatering necessary on the construction site must include measures
to reducethe sediment in the water leaving the site. Dewatering BMPs may include filters, fiber rolls or gravel bag
berms.

6. Stockpile protection. Any soil stockpiles which are left more than 7 days must be protected by seedirighand
ing, erosion mat, silt fencing, covering or other methods. This does not include fill or topsoil piles that are in active
use.

B. In addition to mandated practices, the owner/contractor or designer must choose one or more of the followinmpmethods
orderto achieve compliance with the standards.

1. The Revised Universal Soil Loss Equation may be used to determine the amount of soil lost from a site in order to
stay below the 5 tons/acre/year for sand, loamy sand, sandy loam, loam, sandy clay loam, clay loam,,ssityly clay
clay or clay textures or the 7.5 tons/acre/year soil loss for silt, silty clay loam or silt loam teXtueeSommerce—-ac
ceptedversion of an Excel worksheet that is usedaigulate the soil loss is available at: http://commerce.wi.gov/SB/
SB-SoilErosionControlProgram.html.

2. Silt fencemay be placed in accordance with the DNfRHhical Standard 1056 and remain on the site until the per
vious area is stabilized. This practice, in addition to the mandated practices in part “A” is accepted by the Department
of Commerce as compliant with the 40% reduction in sediment load goal.

3. The site may be seeded and mulched, erosion control mat may be installed or polymers may be applied. The erosion
control BMPs must be appliedithin one week of disturbance. Seeding must be accomplished in accordance with
DNR Technical Standard 1059 and mulching with DN&fnical Standard 1058. Erosion control mat must be
installedin accordance with DNReEhnical Standards 1052 and 1053. Polymer application must be done in accord
ancewith DNR Technical Standard 1051. This method is only acceptable when the maximum slopis BOQfleet

andthe maximum slope is no more than that specifiecabieTA-21.125-1 andable A-21.125-2.

4. Practices may be included in the erosion and sediment control plan for the site that achieve compliance with the
40%reduction in sediment load in the ruifodm the site. @ble A-21.125-3 lists several erosion and sediment control
BMPsand the USER (United States Environmental Protection Agencicieicy rating for that BMP

5. A unigue design may be submitted with the UDC permit application for review
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Table A-21.125-1
SlopeLimitations for Permissible Soil Loss with max. 300slope length
When sites ae seeded, mulched or otherwise stabilized within one week of disturbafce

Soil Texture ‘ Jan ‘ Feb ‘ Mar ’ Apr ‘ May ‘ June July ‘ Aug ‘ Sept ‘ Oct ‘ Nov Dec
7.5 tons/acelyear allowable soil loss
Silt loam or 20% 20% 16% 9% 6% 5% 6% 8% 12% 17% 20% 20%
Silty clay loam
5 tons/ace/year allowable soil loss
Sand 20% 20% 20% 14% 10% 8% | 9% 12% 19% 20% 20% 20%
Loamy sand 20% 20% 20% 13% 9% 8% | 9% 11% 17% 20% 20% 20%
Sandy loam 20% 20% 16% 9% 7% 5% | 6% 8% 16% 17% 20% 20%
Loam, 20% 20% 13% 8% 5% 4% 5% 6% 10% 17% 20% 20%
Sandy clay loam,
Clay loam,
Sandy clay
Silty clay 20% 20% 16% 9% 7% 5% | 6% 8% 13% 17% 20% 20%
Clay 20% 20% 15% 9% 6% 5% 5% 7% 12% 16% 20% 20%

1 Theinformation in the table is derived from Grant County rainfall information and the use of the Revised Universal Soil Loss Equation. lifiitatiopefers to the maximum
slopepermitted in order to achieve code compliance for the site specifics in the table. Qfagairssthe 15th of each month and closing is the 22nd. End date is 60 days past

closingdate.

2 gtabilizationmay be accomplished by temporary seeding and mulching, permanent seeding and mulching, application of polymers or placement of erosion control mats. Addition
ally, the mandated practices specific to the site must be in place.

Table A-21-125-2
SlopeLimitations for Permissible Soil Loss with max. 300slope length
When sites ae seeded, mulched or otherwise stabilized within 4 weeks of disturbasce

Soil Texture ‘ Jan ‘ Feb ‘ Mar ‘ Apr ‘ May ‘ June July ‘ Aug ‘ Sept ‘ Oct ‘ Nov Dec
7.5 tons/acel/year allowable soil loss
Silt loam or 18% 11% 8% 4% 3% 2% 3% 4% 6% 10% 15% 20%
Silty clay loam
5 tons/ace/year allowable soil loss
Sand 20% 20% 17% 12% 7% 5% 4% 4% 6% 10% 15% 20%
Loamy sand 20% 20% 16% 11% 6% 4% | 4% 4% 5% 9% 14% 20%
Sandy loam 20% 18% 11% 8% 4% 3% 2% 3% 4% 6% 10% 16%
Loam, 20% 9% 6% 4% 2% 2% 4% 3% 5% 8% 13% 20%
Sandy clay loam,
Clay loam,
Sandy clay |
Silty clay 18% 11% 8% 4% 3% 2% | 4% 6% 6% 10% 15% 20%
Clay 17% 11% 7% 4% 3% 2% 4% 6% 6% 9% 14% 20%

1 Theinformation in the table is derived from Grant County rainfall information and the use of the Revised Universal Soil Loss Equation. lifffitatitopesfers to the maximum
slopepermitted in order to achieve code compliance for the site specifics in the table. Opening date is the 15th of each month and closing is the 15th of the following month End

dateis 60 days past closing date.

2 stabilizationmay be accomplished by temporary seeding and mulching, permanent seeding and mulching, application of polymers or placement of erosion control mats. Addition
ally, the mandated practices specific to the site must be in place.
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One acre or more disturbed (regardless of the lot or poperty size).
A. Mandated practices:

1. A method to prevent or reduce soil from leaving a site via entries or roads. This mayartchadéng pad or tire
washingstand designed and installed to meet DNR Standard 1057. Other meamplidince include a gravel muich,
frozensoil, bedrock or some other physical means to prevent soil from leaving the site on vehicle tires which is equiva
lentto the tracking pad or tire washing stand.

2. Storm water inlet protection. Inlet protection may be accomplished by using B&iRidal Standard, number
1060,“Storm Drain Inlet Protection for Construction Sites”. The protection of stormwater inlets in the code is specific
to “on-site” inlets; however an bfsite inlet may create a direct conduit to a water ofthage, which links any inlet
thatleads to a water of the statethe #3 mandated practice. In that case, special care should be taken to protect both
typesof inlets from sediment in runfofrom a construction site.

3. Protection of adjoining waters of the state. The installatigmactices is necessary if ruhfybm the disturbance
couldimpact a water of the state. Practices may include channel erosion mats, silt fences, vegdétativer bufy
other practices applicable to the specific site.

4. Drainage way protection. Any ditches or drainage ways that fiwitef must be protected with appropriate best
managemenpractices (BMPs). This may include but is not limited to ditch checks, erosion control mats or riprap.

5. Dewatering activitysediment reduction. Any dewatering necessary on the construction site must include measures
to reducethe sediment in the water leaving the site. Dewatering BMPs may include filters, fiber rolls or gravel bag
berms.

6. Stockpile protection. Any soil stockpiles which are left more than 7 days must be protected by seedirighand
ing, erosion mat, silt fencing, covering or other methods. This does not include fill or topsoil piles that are in active
use.

B. In addition to mandated practices, the owner/contractor or designer must choose one or more of the followingpnmethods
orderto achieve compliance with the standards.

1. The Revised Universal Soil Loss Equation may be used to determine the amount of soil lost from a site in order to
stay below the 5 tons/acrel/year for sand, loamy sand, sandy loam, loam, sandy clay loam, clay loam,,sgiltgly clay
clay or clay textures or the 7.5 tons/acre/year soil loss for silt, silty clay loam or silt loam teXtoeeSommerce—ac
ceptedversion of an Excel worksheet that is usedaioulate the soil loss is available at: http://commerce.wi.gov/SB/
SB-SoilErosionControlProgram.html.

2. The site may be seeded and mulched, erosion control mat may be installed or polymers may be applied. The erosion
control BMPs must be appliedithin one week of disturbance. Seeding must be accomplished in accordance with
DNR Technical Standard 1059 and mulching with DNé&fnical Standard 1058. Erosion control mat must be
installedin accordance with DNReEhnical Standards 1052 and 1053. Polymer application must be done in accord
ancewith DNR Technical Standard 1051. This method is only acceptable when the maximum slopis 0@ fleet

andthe maximum slope is no more than that specifiecabieTA-21.125-1.

3. Practices may be included in the erosion and sediment control plan for the site that achieve compliance with the
80%r reduction in sediment load in the ruifodm the site. @ble A-21.125-2 lists several erosion and sediment control
BMPsand the USER (United States Environmental Protection Agencyicieicy rating for that BMP

4. A unique design may be submitted with the UDC permit application for review
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Table A-21.125-2
Erosion/Sediment Contol BMP Efficiency!
Practice Type of Practice Standard Number? Recognized Efficiency
Straw Bales Sediment Control 1055 109
Fiber Rolls Sediment Control 40%
Sediment Taps Sediment Control 1063 40%
Silt Fence Sediment Control 1056 Sand 80%
Other soils 40%
Compost Blankets Erosion Control See std 1058 for 80%
Wisconsin
Polymers Erosion Control 1050 80%
Sodding Erosion Control 80%
Seeding Erosion Control 1059 80%
Mulching Erosion Control 1058 80%
Non channel control mat | Erosion Control 1052 8096

whenthe BMP is installed per the listed standard.

dard.

There are several BMPs that do not have ficiegicy assigned by the BP These include mandatory controls such as inlet protection; drain

BMP efficiency is derived from information provided on the Environmental Protection Construction Erosion Control website in August, 2006 and only

Standard number refers to thesdbnsin Department of Natural Resources Conservation Practice Standard. number
3 This eficiency measure is provided by the Department of Commerce, Safety and Buildings Division.
4 This efficiency measure is provided by the Departm@r€ommerce, Safety and Buildings Division, and only for a short duration as described in-the stan

ageway protection (riprap) and tracking pads. Diversions, both temporary and permanent are also notririclbdett-21.125-2. Diver
sionsimpact the erosion on a site by shortening the length of slope in the Revised Universal Soil Loss Equation (RUSLE).

Following is an example of an erosion and sediment control plan (Figure A-21.125). This plan may be used for reference, however each

site is unique and each plan will address the site—specific issues.
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Figure 125.125-2

Sample Page fom Erosion Control Checklist

Y N N/A Seedingfor Er osion Control — 1059

Topsoil depth 2 inches for temporary seeding?
Topsoil depth 4 inches for permanent seeding?
Rocks, twigs and foreign material removed?
Clods < 2inch?
Seed sown < 1/4 inch deep?
Temporary species and rates per table?

Species Lbs/Acre % Purity Season

Oats 131 98 Spring & Summer

Cereal Re 131 97 Fall

Winter Wheat 131 95 Fall

Annual Regrass 80 97 Fall

N/A

Mulching for Construction Sites 1058

Area under mulch free of gullies and rills?

Mulch not in concentrated flow channels?

Erosion occurring in mulched areas?

Natural biodegradable materials?

Free of toxic, noxious or diseased substances?

Marsh hay only on upland sites?

Crimped straw or hay fiber length > 6 inches?

No bark or wood chips on seeded sites?

Mulch covers 80% of unseeded areas?

Mulch covers 70% of seeded areas?

Mulch 1/2 to 1-1/2 inches thick in seeded area

Mulch 1-1/2 to 3 inches thick for unseeded arejas?

Wood chips 1/2 to 1-1/2 inches thick?

r?

Mulch anchors w/crimping, matting and tackifie

Note: The entire checklist can be found at: weemmerce.wi.gov/SB

Comm 20-25 APPENDIX
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NOTES: PLAN

IF SOILS ARE MAINLY COMPOSED OF CLAYS OR SILTS. USE OF A FILTER FABRIC AS A
SEPARATION BARRIER BETWEEN THE ROCK AND SOIL IS RECOMMENDED.

1. THE ENTRANCE SHALL BE MAINTAINED IN A CONDITION THAT WILL PREVENT
TRACKING OR FLOWING OF SEDIMENT ONTO PUBLIC RIGHT-OF-WAYS. THIS MAY
REQUIRE TOP DRESSING, REPAIR AND/OR CLEANOUT OF ANY MEASURES USED

TO TRAP SEDIMENT.

2. WHEN NECESSARY, WHEELS SHALL BE FIG.E-11

gggTN%I; 1@1\(\){11 TO ENTRANCE ONTO PUBLIC TEMPORARY
R GRAVEL

3. WHEN WASHING IS REQUIRED, IT SHALL BE

DONE ON AN AREA STABLIZED WITH CRUSHED CONSTRUCTION

STONE THAT DRAINS INTO AN APPROVED ENTRANCE /EXIT

SEDIMENT TRAP OR SEDIMENT BASIN.

Also see Standard 1060 for additional information.
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Following are reprints of the DNR Erosion Contr@chnical Standards, also available at
http://www.dnr.state.wi.us/runoff/stormwater/techstds.htm
STANDARD Number Effective Page
Date

Channel Erosion Mat 1053 08/05 156
De-watering 1061 04/07 159
Ditch Checks 1062 03/06 166
Construction Site Diversion 1066 03/06 170
Dust Control 1068 03/04 172
Grading Practices for Erosion Control —erfiporary 1067 03/04 173
Interim Sediment Control: ¥er Application of Polymers 1051 11/02 175
Land Application of Anionic Polyacrylamide 1050 07/01 185
Mulching for Construction Sites 1058 06/03 188
Non-channel Erosion Mat 1052 08/03 191
Sediment Bale Barrier 1055 08/03 194
Sediment Basin 1064 03/06 196
Sediment Tap 1063 09/05 205
Seeding 1059 11/03 209
Silt Fence 1056 03/06 213
Silt Curtain 1070 09/05 218
Stone Tacking Pad andifle Washing 1057 08/03 221
Storm Drain Inlet Protection for Construction Sites 1060 10/03 223
Turbidity Barriers 1069 09/05 227
Vegetative Buer for Construction Sites 1054 05/03 232
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Channel Erosion Mat
1053(8/05)
Wisconsin Department of Natural Resources

Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in XI. Definifitveswords are italicized the first time they are used.

l. Definition

A protective soil cover of strgwood, coconut fiber or other suitable plant residue, or plastic fibers formed into a mat, usually
with a plastic or biodegradable mesh on one or both sides. Erosion mats are rolled products available in many varieties and
combinationof materials and with varying life spans.

1. Purpose

The purpose of this practice is to protect the channel from erosion or act as turf reinforcement during and after the establishment
of grass or other vegetation in a channel. This practice applies t&tosion Contol Revegative MatéECRM) and Turf-
Reinforcemeniats (TRM).

1. Conditions Where Practice Applies

This standard applies where ruhofiannelizes in intermittent flow and vegetation is to be established. Some products may have
limited applicability in projects adjacent to navigable waters.

IV. Federal, State, and Local Laws

Usersof this standard shall be aware of applicable federal, state, anthlesatules, regulations, or permit requirements gov
erningthe use and placementabsion mat. This standatddesnot contain the text of federal, state, or local laws.

V. Criteria

This section establishes the minimum standards for desiggallation and performance requirements.cdmplete the shear
calculationsa 2 year24 hour storm event shall be used to calculate depth of flows for an ECRM. For sizing a TRM, use the
depthof flow corresponding to the maximum design capacity of the channel.

Only mats listed in the Wconsin Department ofr@nsportation (WDOT) Erosion Control Product Acceptability ListA(B
will be accepted for use in this standard.

To differentiate applications WDOT oganizes erosion mats into three classes of mats, which are further broken down into
variousTypes.

A. Classl: A short-term duration (minimum of 6 months), light dudiganic ECRM with plastic or biodegradable
netting.

1. Type A — Only suitable for slope applications, not channel applications.

2. TypeB — Double netted product for use in channels where the calculated (design) shear stress i$ dr. Setss/ft
B. Classll: A long—term duration (three years or greateryjamic ECRM.

1. Type A —Jute fiber only for use in channels to reinforce sod.

2. TypeB - For use in channels where the calculated (design) shear sgeéstb®? or less. Made with plastic or
biodegradablenat.

3. TypeC — A woven mat of 100% ganic material for use in channels where the calculated (destiga) stress is
2.01bs/ft2 or less. Applicable for use in environmentally sensitive areas where plastic netting is inappropriate.
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C. Clasdll: A permanent 100% synthetic ECRM or TRM. Classyhd B erosion mat or Class llyde B or C erosion
matmust be placed over a soil filled TRM.

1. Type A — An ECRM for use in channels where the calculated (design) shear stress of 2 6r llest
2. Type B — A TRM for use in channels where the calculated (design) shear stress of 2.orlkeg.
3. Type C — A TRM for use in channels where the calculated (design) shear stress of 3 &r lles/ét

4. Type D — A TRM for use in channels where the calculated (design) shear stress of 2.0rlkesg.

VI. Installation
A. ECRM shall be installed after all topsoiling, fertilizing, liming, and seeding is complete.

B. Erosionmats shall extend for whichevergeeater: upslope one—foot minimum vertically from the ditch bottom or 6
incheshigher than the design flow depth.

C. Themat shall be in firm and continuous contact with the soil. It shall be anchored, overlapped, staked and entrenched
perthe manufacturés recommendations.

D. TRM shall be installed in conjunction with the topsoiling operation and shall be followed by ECRM installation.

E. Attime of installation, document the manufacturer and mat type by saving material labels and mansiiastatiz
tion instructions. Retain this documentation until the site is stabilized.

VII. Considerations

A. Erosionmats shall be selected so that they last long enough for the grass or other vegetation to become densely estab
lished.

B. Considewsing Class Il, ¥pe C mats adjacent to waterways where trapping small animals is to be avoided.

C. Class IITRM may be appropriate as a replacement for riprap as a channelQimeck the shear stress criteria for
the channel to determine mat applicability

D. Oncea gully has formed in a channel, it iffidifilt to stabilize due to loss of soil structure. Even when the gully is filled
with topsoil and reseeded, the soil has a tendency to dislodge in the same pattern. If gully formation cob&inues to
aproblem the design should be reevaluated, including other mat classes or riprap.

E. It may be dfiicult to establish permanent vegetation and adequate erosion protection in a channel with continuous flow
Consideriprap or planting wetland species with an ECRM.

F. Documentatiomf materials used, monitoring logs, project diayd weekly inspection forms including erosion and
stormwatemanagement plans, should be provided to the authoritgetharith long term maintenance of the site.

G. Channetross sections may be parabolic, v—shagedapezoidal. The use of “V” channels is generally discouraged
dueto erosion problems experienced.

H. To help determine the appropriate channel Jidesigners can refer to the design matrix in the back of thBGW
PAL. Howeverfor channels not conforming the typical section shown in the channel matrix or having a depth of
flow greater than 6 inches (150 mm), the designer will need to design for an appropriate chanr@héngay to
dorthis is to use the “tractive force” method presented in Rt{d\Wydraulic Engineering Circular (HEC) No. 15. This
methodrequires that the calculated maximum shear stress of a clenoeto exceed the permissible shear stress of
thechannel liner To use this method, permissilsleear stress values are stated next to each device listed in the channel
matrix.

Register March 2009 No. 639


http://docs.legis.wisconsin.gov/document/register/672/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byRegister December 20INo. 672 For current adm. code séwtp://docs.legis.wisconsin.gov/code/admin_code

139 DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX
VIIl.  Plans and Specifications
A. Plansand specifications for installing erosion mat shalin keeping with this standard and shall describe the require
mentsfor applying the practice to achieve its intended purpose. The plans and specifications shall address the follow
ing:
1. Locationof erosion mat
2. Installation sequence
3. Material specification conforming to standard
B. All plans, standard detail drawings, or specifications shall include schedule for installation, inspection, and mainte
nance.The responsible party shall be identified.
IX. Operation and Maintenance
A. Erosionmats shall at a minimum be inspected weekly and within 24 hours after every precipitatibthat produces
0.5inches of rain or more during a 24—hour period.
B. If there are signs of rilling under the mat, install more staples or more frequent anchoring trenches. If rilling becomes
severeenough to prevent establishment of vegetation, remove the section of mat widaraalge has occurred. Fill
the eroded area with topsoil, compact, reseed and replace the section of mat, trenclowerlapging ends per
manufacturer'secommendations. Additional staking is recommended near where rilling was filled.
C. If the reinforcing plastic netting has separated from the mat, remove the plastic and if necessary replace the mat.
D. Maintenance shall be completed as soon as possible with consideration to site conditions.
X. References
WisDOT “Erosion Control Produdhcceptability List” is available online at http://wwaot.wisconsin.gov/business/engrserv/
pal.htm.
XI. Definitions

ChannelErosion: The deepening and wideningathannel due to soil loss caused by flowing waterrills become layer
and flows begin to concentrate, soil detachment occurs primarily as a result of shear

Erosion Contol Revegative Mats (ECRNI)): Erosion control revegetative mats are designed to be placed on top of soil.

Turf-ReinforcemenMats (TRMXII): Turf-reinforcement mats are permanent devices constructed from various types of syn
theticmaterials and buried below the surface to help stabilize the soil. TRMs must be emadriiction with an ECRM or
an approved soil stabilizeype A (as classified in the MDOT FAL)
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Dewatering
CodeNo.1061 (4/07)
Wisconsin Department of Natural Resources

Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in X. Definitions. The words are italidizgidithe they are used.

l. Definition

A compartmented containesettling basin, filteror other appropriate best management practice through which sediment-laden
wateris conveyed to trap and retain the sediment.

1. Purposes

The purpose of this standard is to determine appropriate methods and means to remove sediment from water generated during
dewateringactivities prior to dischging of—site or to waters of the state. Practices identified in this standard shall be deemed

to meet the de-watering performance standard to prevent the disctiaediment to the maximum extent practicable (MEP)
asdefined in s. NR 15111(6) (c).

Il. Conditions where Practice Applies

This practice applies where sediment laden water needs to be removed for construction or maintenance activities. Dewatering
practicesshall be in keeping with thefettive operating andpplicability criteria listed on Figure 2, Dewatering Practice Selec
tion Matrix.

This practice does not apply to:
»  Water being dischged directly to groundwater &arst featuesl. Refer to NR140
¢ Well dewatering systems. Refer to NR 812

V. Federal, State, and Local Laws

Usersof this standard shall be aware of applicable federal, state, anthlosatules, regulations, or permit requirements gov
erningthe use and placement of this practice. This may include activities performed under NR 216 and Cpapt&ts30
for water bodies withargeted performance standbper NR 151.004, 303d waterbodies or othétss standard does not con
tain the text of federal, state, or local laws.

V. Criteria
This section establishes the minimum allowable limits for design parameters, installation and performance requirements.

Dewateringpractices shalbe selected based on the predominant soil texture encountered at the dewatering site with consider
ationgiven to pumping or flow rates, volumes and deviéecéfeness. Refer to Figure 1 USDA Soil textural triangle to assist
with soil classifications at the site. Figure 2, Dewatering Practice Selection Matrix illustrates acceptable dewdtarag
andtheir efective ranges. Practices selected that are not on the matrix must provide an equivalent level of control, with justifica
tion provided to the reviewing authority

A. Site Assessment — A site assessment shall be conducted and documented to determine the physical site characteristics
thatwill affect the placement, design, construction and maintenance of dewatering acfiVidesite assessment shall
identify characteristics such as ground slopes, soil types, soil conditions, bedrock, sinkholes, drainage patferns, runof
constituentsproximity to regulated structures, natural resources, and specific land uses. The site assessment shall
includethe following:

e  Sanitary and storm sewer locations

. Potentialcontamination — Odor or discoloration other than sediment, or an oily sheen on the surface of the sedi
mentladen water If contamination is present, notify DNR Spills Reporting

e Soil textural class for areas where dewatering will accdoil investigation shall extergelow grading and
trenchingactivities

. Depth to the seasonally highest water table
. Dischage outfall locations
. Distance and conveyance method to receiving waters
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B. GeneralCriteria Applicable © All Dewatering Activities

Comm 20-25 APPENDIX

1. Contacthe WDNR when the dischggfrom a dewatering practice will enter a WDNR lisEeateptional Resoue
Water(ERW), Outstanding Resaeg Water (ORN), or a wetland in an area of special natural resource interest as

identifiedin NR 103.

2. Contacthe owner or operator of the municipal separate stormeygeagm if the dischge is to a municipal storm
waterconveyance system. The allowable disghaate shall be limited by the capacity of the system or require

mentsof the system owner

3. Whenpractical, dewatering #fient shall be collected in a pump truck for transporttreament facilityor dis
chargeddirectly to a treatment facility

4. Forsurface dewatering, utilize a floating suction hose, or other method, to minimize sediment being Etieked of

bottom.

5. Fordischages that will be directed to locations on-site verify that the anticipated volume ofcaatbe fully

contained.

6. Thetopography and condition of the ground cover betweepuhm® dischaye point and potential receiving waters

shallbe evaluated for potential erosion. Appropriate stabilization measures shall be incorporated to prevent ero

sion.

7. Whendischage to a karst feature or other direct groundwater connection can not be avoided, the dewatering system

mustbe designednd operated to maintain compliance with the groundwater quality standards contained in appli
cableregulations, including ch. NR 140i8VAdm. Code.

8. If the dischage directly or indirectly enters a stream, the digphdlow rate shall not exce®&d percent of the peak
flow rate of the 2—year 24—hour storm event.

C. Geotextile Bags

1. Geotextile bags shall meet the criteria listedabl@ 1.

Table 1: Properties for Geotextile Bags

Property Test Method Type | Value Type Il Value
Maximum Apparent ASTM D-4751 0.212 mm 0.212 mm
Opening Sizes
Grab Ensile Strength | ASTM D-4632 200 Ibs. 300 Ibs.
Mullen Burst ASTM D-3786 350 psi 580 psi
Permeability ASTM D-4491 0.28 cm/sec 0.2 cm/sec
Fabric Nominal Representative 8 0z 12 oz

Weight

2. Geotextilebags shall be sized according to the particle size being trapped, expected flow or pumping rate (gallons

perminute) per square foot of fabric and a 50% clogging factbe footprint of the bag shall be smaller than

100square feet.

3. Geotextile bags shall be securely attached to the digipgoe.

4. Polymersan be used to enhance tHeieincy of geotextile bags. If polymer is used, the polymer shall be approved

by the WDNR and meet the criteria stipulated in WDNR Conserv&tiantice Standard 1051, Sediment Control
WaterApplication of Polymers. The polymer supplier or applicator shall provide certifications showing that prod

ucts have met the performance requirements of Standard 1051. If the manufacturer has not completed the required
testing,the project may be used to gain that certification provided it meets the site requirements of Standard 1051.
Any such testing will be monitored by DNR o0rd®OT, with testing done by a qualified third party

D. Gravity Based Settling Systems

Gravity based systems rely on settling of particles as the primeans of treatment.oefectively accomplish this, quies
centconditions should exist with didient detention time. Practices include portatg@diment tanks, sediment traps, sedi

mentbasins and wet detention basins.

If polymer is used to enhance settling, the polymer shall be approved by the WDNR and meet tistipmiteed in WDNR
ConservatiorPractice Standard 1051, Sediment ContrataVApplication of PolymersThe polymer supplier or applicator
shallprovide certifications showing that products have met the performance requirefri&atsard 1051. If the manufac
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turer has not completethe required testing, the project may be used to gain that certification provided it meets the site
requirement®f Standard 1051. Any such testing will be monitored by DNR isD@T, with testing done by a qualified
third party

1. PortableSediment @nk: These tanks are intended to settle only sands, loamy sands, and sandy loams. If polymer
is added, these tanks will also be appropriate for settling loams, silt loams and silts. Portable sediment tanks shall
havea minimum of two bdlied compartments, and be a minimum of three feet deep. The inlet and outlet pipe shall
bea minimum diameter of three inches. Use one of the following methods to size a tank:

a. Settling: Account for settling of the suspended sediments with the following equation:
Sa=1.83*Q;

where
Sa = Bnk surface area (sq ft)
Q = Pumping rate (gallons per minute)

Note: 1.83 is a factor that includes the conversion from gpm to cfs (1 gpm = 0.0022 cfs) and the particle settling velocity
for Soil Class 1 (0.0012 ft/sec) from WDNR Conservation Practice Standard 1064 Sediment Basin.

b. Filtration: Build the first chamber as g as possible to aid in settling. Flow capacity shall be determined by
theend area of the filter media (fabric) and the flow rate (gallons per minute) per square foot of the finest filter
mediaand a 50% clogging factor

2. Sedimenflrap or Sediment Basin: This device is a temporary sediment cdatrice. The design, installation,
andoperation of the sediment trap or basin shall meet the requirements stipulated in WDNR Conservation Practice
Standardl063 Sedimentrap or Standard 1064 Sediment Basin.

3. WetDetention Basin: This device is generallgggmanent structure designed to address post—construction pollu
tantreduction requirements. The design, installation, and operation of the wet detention basin shall meet the
requirementstipulated in WDNR Conservation Practice Standard 108tD#&tention Basin.

E. Passive Filtration Systems

Passivdiltration systems rely on filtration as the primary method of remopantjcles. Sediment removafiefency will
berelated to the particle size distribution in the stormwaBeactices include manufactured filters, filter tanks, filter basins,
vegetativefilters, grass swales, and filtration fabric.

Filter fabric sediment removalfafiency shall be based on the properties specifiedbierl.

1. Manufacturedilters: Filters shall be sequenced from thgdatto the smallest pore opening. Sand media filters
areavailable with automatic backwashing features that can filter fpvbparticle size. Screen or bag filters can
filter down to 5um. Fiber wound filters can remove particles down tou@rb

2. Filter Tank (portable): Install, operate and maintain according to manufacturer recommendations.

3. Filter Basin: Install, operate andaintain according to ¥stonsin Department ofransportation technical guid
ance.

4. Vegetativerilter: Refer to WDNR Conservation Practice Standard 1@5etdted Biér for ConstructiorSites.
F.  Pressuriz&iltration Systems

Pressurizediltration systems dfér from passive systems in that the water flowthmgugh the media is pressurized and the
filter media is designed twandle higher flow rates. Practices include portable sand filters, wound cartridge units, membranes
andmicro—filtration units.

Pressurizedilters typically have automatic backwash systems that are triggered by a pre—set pressure drop acrass the filter
If the backwash water volume is small or substantially more turbid than the storstaagerin the holding pond or tank,
returningbackwash water to the pond or tank may be appropriate. Howanetapplication or another means of treatment
anddisposal may be necessary

Screen, bag, and fiber filters must be cleaned and/or replaced when they become clogged.
1. Portable Sand Filter: Install, operate and maintain according to manufacturer recommendations.

2. WoundCartridge Units: Secondary filtration sédiments using highfefiency filter cartridges may be necessary
to remove fine particles such as clays. Install, operate and maintain according to manufacturer recommendations.

3. Membranesind Micro—filtration: Install, operate and maintain according to manufacturer recommendations.
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4. If polymer is used to enhance settlitigg polymer shall be approved by the WDNR and meet the criteria stipulated
in WDNR Conservation Practice Standard 1051, Sediment Conatelr\Application of Polymers. The polymer
supplieror applicator shall provide certifications showing that products have met the performance requirements
of Standard 1051If the manufacturer has not completed the required testing, the project may be used to gain that
certificationprovided it meets the site requirements of Standard 1051. Any such testing will be monitored by DNR
or WisDOT, with testing done by a qualified third party
VI. Considerations

A. It may be necessaty clean the municipal storm drainage system prior to and after djischtr the system to prevent
scouringsolids from the drainage system.

B. Geotextilebags are generally not appropriate when digghgrto ORV, ERW, waterbodies supporting cold water
communitiestrout streams, or thighly susceptiblandless susceptible wetlands

C. Pressurized filtration systems are the mad&tiefit for removing fine sediments.

D. Portablesediment tanks may be appropriate when other sediment trapping practices cannot be installed due to lack of
spaceor other reasons.

E. Filtrationis not an difcient treatmenbf water with heavy sediment loads. Use a settling tank or sand filter as pretreat
mentwhen possible.

F. It may be necessary to use a combination of dewatering practices to achieve the intended results.

VII.  Plans and Specifications

All plans, standard detail drawings, or specifications shall include the schedule for installation, ingpectr@intenance and
shallbe kept on-site with the erosion control plan.

VIIl.  Operation and Maintenance

A. Sedimenthall be removed from devices to maintafeetfveness. All sediment collected in dewatering devices shall
be properly disposed of to prevent disajgato waters of the state.

B. The following monitoring shall be conductedst results shall be recorded on a daily log kept on site:
1. Dischage duration and specified pumping rate

Observed water table at time of dewatering

If used, type and amount of chemical used for pH adjustment

If used, type and amount of polymer used for treatment

a M N

Maintenance activities

IX. References
The American Association of State Highwayfi€als (AASHTO) Soil Classification System

X. Definitions

Exceptional Resoue Vters(ERW) (V.B.1): are waters listed in s. NR 102.1

Highly susceptible wetlanfy/I.B): include thefollowing types: fens, sedge meadows, bogs, low prairies, conifer swamps, shrub
swampspther forested wetlands, fresh wet meadows, shallow marshes, deep marshes and seasonally flooded basins.

Karstfeatue (I1): are an area or geologic feature subject to bedrock dissolution so that it is ligadyitte a conduit to ground
water and mayincludecaves, enlged fractures, mine features, exposed bedrock surfaces, sinkholes, springs, seeps or swallets.

Lesssusceptible wetlan@V/1.B): include degraded wetlands dominated by invasive species such as reed canary grass.
Outstanding Resooe Vaters (ORV) (V.B.1): are waters listed in s. NR 102.10.

Targetedperformance standdr(IV): means a performanaandard that will apply in a specific area, where additional practices
beyondthose contained in NR 151 are necessary to meet water quality standards.

Treatmenfacility (V.B.3): includes wastewater treatment plants or wet detention basins constraceariance with WDNR
ConservatiorPractice Standard 1001ei\Detention Basin or other approved land application sites.
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Figure 1: USDA Soil Textural Triangle

PERCENT SAND
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Figure 3: Factors Influencing

The Selection of Dewatering Practices
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Ditch Check
(Channel)
1062(3/06)
Wisconsin Department of Natural Resources
Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in X. Definitions. The words are italidizgidithe they are used.

l. Definition

A temporary dam constructed across a swale or drainage ditch to reduce the velocity of water flowing in theQitannel.
checks can be constructed oot stone, a double row of straw bales or from engineered products found cis¢besii Depart
mentof Transportation (WDOT) Erosion Control Product Acceptability ListAB.

1. Purpose

The purpose of this practice is to reduce flow velocity and to pond iageeby reducing active chanmebsion and promoting
settlingof suspended solids behind the ditch check.

M. Conditions Where Practice Applies

This Standard applies where grading activity occurs in areas of channelized flows and a temporary measure isorteoled to
erosionof the channel until permanent stabilization practices can be applied.

Underno circumstance shall ditch checks be planedtermittent or perennial stream without permission from WDNR. This
Practicemay not be substituted for major perimeter trapping measures.
IV. Federal, State, and Local Laws

Usersof this standard shall be aware of applicable federal, state, anthlusatules, regulations, or permit requirements gov
erningthe use and placement of ditch checks. This standard does not contain the text of federal, state, or local laws.

V. Criteria
This section establishes the minimum standards for design, installation and performance requirements.
A. Height

1. Installedthe minimum height of ditch checks shall be 10 inches and shall not exceed a maximum height of 16
inchesfor manufactured or biodegradable materials and 36 inches for stone (or othaninanaterials).

2. Ditchchecks must be installed with the center lower than the sides forming dfwles is not done stormwater
flows are forced to the edge of the ditch check thus promoting, scawut of the channel causing excessive erosion.

3. Stoneditch checks shall have a minimum teuth of 2—feet measured in the direction of flow with maximum
slopesof 2:1 (2 horizontal to 1 vertical) on the upslope side and 2:1 on the down slope side.

B. Placement
1. At a minimum install one ditch check for every two feet of drop in the channel.

2. Ditch checks shall be placed such that the resultant ponding will not cause inconvendameage to adjacent
areas.

C. Material Specifications

1. Stoneditch checks shall be constructefia well-graded angular stoneDgg of 3 inchor greatersometimes
referredto as breaker run or shot rock.

2. Ditchchecks may be constructed of other approved materials but must be capable of withstanding the flow veloci
tiesin the channel. Manufactured products listed is®T’s FAL are also acceptable for temporary ditch checks.

Note: Silt fence and single rows of straw bales areféuti’e as ditch checks and are not permitted.

Register March 2009 No. 62


http://docs.legis.wisconsin.gov/document/register/672/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byRegister December 20INo. 672 For current adm. code séwtp://docs.legis.wisconsin.gov/code/admin_code

Comm 20-25 APPENDIX WISCONSINADMINISTRATIVE CODE 148

VI.

VII.

VIII.

IX.

Construction- Refer to Figure 1 & 2

1. Ditchchecks shall be utilized during rough gradamgl shall be removed once the final grading and channel stabi
lizationis applied, unless intended to be part of a permanent stormwater management plan.

2. Channekrosion mat or other non—erodible materials shall be placed at the base of a ditch check, and extended a
minimum of 6 feet, to prevent scour and washing out thetdlee ditch check. DNR Conservation Practice €han
nel Erosion Mat (1053) contains criteria for the placement of erosion mat in this location.

3. Chink or seal stone and rock ditch checks to minimize the flow through the ditch check.

Considerations
For added stabilitythe base of a stone or rock ditch check should be keyed into the soil to a depth of 6-inches.

Stoneditch checks may be underlain by a nonwoven geotextile fabric to ease installation and removal. If the geotextile
fabricis extended, it can serve purpose specified in sectdr2V

Ditch checks installed in grass lined channels may kill the vegetation if water is ponded for extended periods or exces
sivesiltation occurs. Proper maintenance is required to keep areas above and below the ditch check stabilized.

Thebest way to prevent sediment from entering the storm sewer system is to stabilisturbed area of the site as
quickly as possible, preventing erosion and stopping sediment transport at its source.

Whenplacing ditch checks in swales adjacent to roadways consider designating a ‘clear zone’ free of obstacles posing
athreat to out of control vehicles.

Mowing operations may throw stones from ditch checks causing a potential safety hazard.

Plans and Specifications

Plansand specifications for installing ditch checks shall be in keeping with this standard and shall describe the require
mentsfor applying the practice to achieve its intended purpose. The plans and specifications shall address the follow

ing:

1. Locationand spacing of ditch check

2. Schedules and sequence of installation and removal

3. Standard drawings and installation details

4. Rock gradation

All plans, standard detail drawings, or specifications shall include schedule for installation, inspection, and mainte
nance.The responsible party shall be identified.
Operation and Maintenance

Ditch checks shall, at a minimurpe inspected weekly and within 24 hours after every precipitation event that produces
0.5inches of rain or more during a 24 hour period.

Unlessincorporated into a permanent stormwater management system, ditch checks shall be removed once the final
gradingand channel stabilization is applied.

Sedimenteposits shall be removed when deposits reach 0.5 the height of the Bameval of sediment may require
replacemenof stone. Maintenance shall be completed as soon as possible with consideration to site conditions.

References

WisDOT “Erosion Control Product Acceptability Lisi§ available online at: http://wwdot.wisconsin.gov/business/engrserv/
pal.htm. Printed copies are no longer distributed.

X.

Definitions

Dsg (V.C.1): The particle size for which 50% of the material by weight is smaller than that size.

Ditch Checkgl) Are commonly referred to as temporary check dams. Stone ditch checks refer to those made out of either stone

or rock.
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Figure 1
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Construction Site Diversion
1066(03/06)
Wisconsin Department of Natural Resources
Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in IX. Definifitreswords are italicized the first time they are used.

l. Definition

A temporary berm or channel constructed across a slope to collect and diveft runof

Il. Purpose

To intercept, divert, and safely convey runatf construction sites in order to divert clean water away from disturbed areas, or
redirectsediment laden waters to an appropriate sediment control facility

Il. Conditions Where Practice Applies

A. This practice is applicabl® construction sites where temporary surface waterfrooofrol or management is needed.
Locationsand conditions include:

1. Above disturbed areas, to limit rufiaito the site.

2. Across slopes to reduce slope length.

3. Below slopes to divert excess ruhtaf stabilized outlets.

4. To divert sediment-laden water to sediment control facilities.

5. At or near the perimeter of the construction area to keep sediment from leaving the site.

B. Thisstandard does not pertain to permanent diversions. Refer to appropriate design criteria and local regulations when
designingpermanent diversions.

V. Federal, State, and Local Laws

Usersof this standard shall be aware of applicable federal, state, anthiesatules, regulations, or permit requirements gov
erningthe use and placement of this practice. This standard does not contain the text of federal, state, or local laws.

V. Criteria

A. Thediversion shall have stable side slopes and shall not be overtoppedal@fipgar frequenc@4—hour duration
storm. The minimum berm cross section shall be as follows:

1. Side slopes of 2:1 (horizontal:vertical) or flatter
2. Top width of two feet.
3. Berm height of 1.5 feet.

B. Sediment-laderunof from disturbedareas shall be diverted into a sediment control practice. For typical sediment
control practices see WDNR Conservation Practice Standards Sedinapntl063) or Sediment Basin (1066}
designcriteria.

C. Whendiverting clean water the diversion channel anaitfall shall be immediatelgtabilizedfor the 2—-year fre
guency,24—-hour duration storm. Build and stabilize clean water diversions before initiating down slope land—disturb
ing activities.

D. Diversionsshall be protected from damage by construction activities. At all points where diversion berms or channels
will be crossed by construction equipment, the diversion shall be stabilized or shaped approfamateyarycul
vertsof adequate capacity may be used.

E. Fordiversions thaare to serve longer than 30 days, the side slopes including the ridge, and down slope side the diver
sionshall be stabilized aoon as they are constructed. The diversion channel should be stabilized (i.e. erosion mat)
or a lager sediment control practice shall be needed. For diversgoamg less than 30 days, the down slope side
of the diversion shall be stabilized as soon as constructed.
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VI.

VII.

VIII.

A.

B.

IX.

DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX

Considerations

The channel cross section may be parabolic, v—shaped or trapezoidal. ThéWisshahnels is generally discouraged
dueto potential erosion problems.

Ditch checks may be used to enhance sediment removal. Ditch clredidse designed in accordance with WDNR
ConservatiorPractice Standard Ditch Check (1062).

For diversion berms consider designing an g@ewecy overflow section or bypass area to limit damage from storms
thatexceed the 2-year frequency 24-hour duration storm. The overflow section may be designed as a stabilized weir
with riprap protection.

Plans and Specifications

Plansand specifications for installing diversions shall be in keeping with this standard and shall describe the require
mentsfor applying the practice to achieve its intended purpose. The plans and specifications shall address the follow
ing:

1. Diversionlocation.

2. Channel grade or elevations.

3. Typical cross section.

4. Channel stabilization if required.

All plans, standard detail drawings, or specifications shall include schedule for installation, inspection, and mainte
nance.The responsible party shall be identified.

Operation and Maintenance

Diversionsshall, at a minimum, be inspected weekly and within 24 hours after every precipitation event that produces
0.5inches of rain or more during a 24—hour period.

Maintenance shall be completed as soon as possible with consideration to site conditions.

Accumulatedsediment shall be removed when it reaches one half the height of the diversiorPbaperly dispose
of any sediment removed from the diversion.

Diversions shall be removed and the area stabilized according to construction plans.

Definitions

Temporary(l): an erosion control measure that is utilized during construction and gogdiragions prior to final stabilization.

Stabilized(V.C): means protecting exposed soil from erosion.
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Dust Control On Construction Sites
1068(03/04)
Wisconsin Department of Natural Resources

Conservation Practice Standard

l. Definition

Dustcontrol includes practices used to reduce or prevent the surface and air transport of dust during construction.
Dustcontrol measures for construction activities include minimization of soil disturbance, applying mulch and establishing veg
etation,water spraying, surface roughening, applying polymers, spray—on tackifiers, chlorides, and barriers.

1. Purpose

This practice may be used to:
. Reduce wind erosion and dust.
. Minimize deposition of dust and wind transported soils into water bodies throughaumafid action.
. Reduce respiratory problems.
. Minimize low visibility conditions caused by airborne dust.

Il. Conditions Where Practice Applies
Dustcontrol measures may be applied at any construction site, but is particularly important for sites with dry exposed soils which
may be exposed to wind or vehicular fiaf
IV. Federal, State, and Local Laws
Usersof this standard shall complyith applicable federal, state and local laws, rules, regulations or permit requirements gov
erningthis practice. This standard does not contain the text of federal, state, or local laws.
V. Criteria
This section establishes the minimum standards for design, installation and performance requirements.
A. The implementation of dust control shall limit the area exposed for dust generation.
B. Asphalt and petroleum based products cannot be used for dust control.

C. Mulch and \égetation — Mulch oseed and mulch may be applied to protect exposed soil from both wind and water
erosion.

Referto WDNR Conservation Practi@andards Mulching for Construction Sites (1058) and Seeding for Construction Site
ErosionControl (1059) for criteria.

D. Water—Water until thesurface is wet and repeat as needeate¥\shall be applied at rates so that riudoés not occur

Treatedsoil surfaces that receive vehicle ti@fequire a stone tracking pad or tire washing at all point of access. Refer to
WDNR Conservation Practice Standard StorecKing Pad andifle Washing (1057) for criteria.

E. Tillage — A control measure performedth chisel type plows on exposed soildlage shall begin on the windward
sideof the site. Tage is only applicable to flat areas.

F.  Polymers — Polymers can be afeefive practice for areas that do not receive vehiclédr&iry applied polymers
mustbe initially watered for activation to beegtive for dust control. Refer to WDNR Conservation Practice Standard
ErosionControl Land Application of Polymers (1050) for application criteria.

G. Tackifiersand Soil Stabilizersype A —Products must be selected from and installed at rates conforming tisthe W
DOT Erosion Control RL. See Section IX for reference. Example products include Latex—based and WDNR, WI
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Temporary Grading Practices For Erosion Control
(Surface Roughening and Emporary Ditch Sumps)
1067 (03/04)

Wisconsin Department of Natural Resources
Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in X. Definitions. The words are italidizgtdithe they are used.

l. Definition

Temporary grading practices used to minimize construction site erosion. These practices include, but are not limited to surface
roughening(directional tracking and tillage) and temporary ditch sumps.

Il. Purpose

The purpose othese practices are to minimize erosion and sediment transport during grading operations on construction sites.

1. Conditions Where Practice Applies

Thesepractices apply where land disturbing activities o@ruconstruction sites. These practices shall be used in conjunction
with other erosion control practices.

V. Federal, State, and Local Laws

Usersof this standard shall be aware of applicable federal, state, anthlesatules, regulations, or permit requirements gov
erningthese practices. This standdksnot contain the text of federal, state, or local laws.

V. Criteria
These interim practices may be employed in addition to the approved grading plan to reduce erosion and sediment transport.

A. SurfaceRoughening- Surface roughening is abrading the soil surface with horizontal radgkdepressions across
the slope to reduce rurfofelocities.

1. DirectionalTracking — The process ofeating ridges with tracked vehicles on unvegetated slopes. This method
is usedfor short durations on sites actively being grad and shall be used in conjunction with other prdatices.
practiceshall be in place at the end of each workday

Directionaltracking involves driving a tracked vehicle up and down a slope. The tracks create horizontal grooves
andridges. The rough surface slows sheet ffuarad helps to prevent rills from forming. (Conversélthe tracked
vehicleis driven along the contour the tracks create vertical grooves and ridges for the water tanfoéasing
erosion.)

2. Tillage- Utilizing conventional tillage equipment to create a series of ridgeésurrows on the contour no more
than15 inches apart.

B. TemporaryDitch Sump — €mporary ditch sumps ateto 5 cubic yard excavations made in a drainageway during
earthmovingoperations. Their purpose is to slow and pond fuheing the time that drainageways are being graded.
Sumpsshall be in place prior to anticipated rain events.

Construction involves excavating sumps (holes) in the rough ditch grade, and using the excavated material to form a dike on
the downstream side of the sump.

Temporaryditch sumps are notfettive perimeter controls. Other sediment control practices shall be utilized prior to channels
dischargingnto public waterways.

Register March 2009 No. 62


http://docs.legis.wisconsin.gov/document/register/672/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byRegister December 20INo. 672 For current adm. code séwtp://docs.legis.wisconsin.gov/code/admin_code

Comm 20-25 APPENDIX WISCONSINADMINISTRATIVE CODE 154

VI. Considerations
A. Directionaltracking may compact the soil, therefore additional seedbed preparation may be required.\WR2iféR to
ConservatiorPractice Standard Seeding for Construction Site Erosion Control (1059) for seedbed pregadation
seedingriteria.

B. When constructing a temporary ditch sump, compacting the dike provides additional stability

Considerat a minimum excavating cubic yard per 1% gradient, for every 5@@t of channel when constructing
temporaryditch sumps.

VII.  Plans and Specifications

Dueto the interimnature of these practices, and the fact that location determinations are made in the field, they need only be
referenced in the erosion control plan narration or general notes.

VIIl. Operation and Maintenance

Thesepractices shall be inspected and repaired or reinstalled after everyauerf

IX. References

Virginia Department of Conservation and Recreati®92. \irginia Erosion and Sediment Control Handbook, Third Edition.
Chapter3 — 3.29 Surface Roughening.

DaneCounty 2002. Dane County Erosion Control and Stormwater Manual, First Edition. Appendix Surface Roughening
S-16.1.

X. Definitions

Temporary(l): An erosion control measure that is utilized during construction site grading activities.
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Interim Sediment Contol
Water Application of Polymers
1051 (1/02)
Wisconsin Department of Natural Resources
Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in IX. Definifibreswords are italicized the first time they are used.

l. Definition

The application of products containimplymers to sediment conal structues.

Il. Purpose

The purpose of this practice is to settle out or remove suspsadedenfrom water within sediment control structures

M. Conditions Where Practice Applies

This practice shall be used with self-contained sediment control structures, on a temporary basis for construction sites, in an
emergencyor post—construction sites and omwlyntinually at sites holding an individual permit, if needed to improve the sedi
mentremoval diciency of the structure. Polymers shall not be directly applisdrface waters of the stat&ediment control
structuregnay be within, or dischge to, surface waters of the state.

V. Federal, State and Local Laws

Waterapplications of polymer shatbmply with all federal, state, and local laws, rules or regulations governing polymers. The
operatoris responsible for securing required permits. This standard does not contain the text of the federal, state, or local laws
governingpolymers.

V. Criteria
A. Toxicity Criteria

If used in accordance with the use restrictionptigmer mixture shall meet an acceptable level of risk such that the product
canbe used without significant harm taganisms that inhabit or come @ontact with the aquatic environment. Every
attemptshall be made to eliminate the use of any chemicals known to be environmentally toxic within a polymer mixture.
Polymermixtures shall be non—combustible.

The manufacturer shall supply toxicity testing data to theddhsin Department of Natural Resourf@ONR) based on
the polymer mixture, including any binding or berfing agents, catalyst or any other additives.

1. Theuseof cationicpolyacrylamideshall be avoided where there is danger of impacting aqugéaiems because
its toxicity to aquatic test species occurs at very low concentrations.

2. Anionic polymer mixtures shall hawe.05% free acrylamide monomer by weightagablished by the Food and
Drug Administration (FDA) and the Environmental Protection AgencyAJEP

3. Eachmanufacturer shall provide to the WDNR toxicity information (including acute and chronic water column
toxicity test data) from a certified lab, as defined in ch. NR 1#A8m.Code, for the polymer mixture.

This data shall includall raw and statistical data regarding death, sub—lethal observations such as imraotility
any other tesbbservationsStandadized toxicity testingrocedures should be used and referenceaseAestric-
tion will be calculated by WDNR using the information in Appendix I.

4. Usersof polymer mixtures shall obtain and follow laterial Safety Data She@SDS)requirements, manufac
turer'srecommendations, and WDNR use restrictions.

B. Application Criteria

1. Maximumapplication rates, per storm event, in pounds per acre—feet shall be the [ggB&RE use restriction
multiplied by 1.35 or the manufactuterrecommended application rate (1.35 is a conversion factor that is used to
changethe use restriction from ppm to an application rate in pounds per acre—feet).
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2. Neitherthe manufacturés written application rate recommendations, nor the application rate shall ¢ixeeed
WDNR use restriction. The manufacturer or distributor shall provide for the applicator:

a. Labelsaffixed to the polymer mixture containdtsat indicate the recommended application rate and the maxi
mum application rate based on the use restriction.

b. A product expiration date for the polymer mixture based on product expiration dates of the polymer
c. General written application methods.
d. Written instructions to provide proper safedforage, and mixing of their product.

3. Theapplication method shall provide for uniform distribution of the product in the sediment control structure and
shallconsist of either:

a. Passivé\pplications Polymers applied by non—mechanically dosing the sediment-laden inflow prior to it
enteringthe impoundment area of the sediment control structure. The manufacturer shall basegEsve
tion rates on the dissolution rate and/or the dead storage volume of the sediment control structure.

or

b. Active or Mechanical Applicationdolymer applied by mechanically or hydraulically mixing directly into a
sedimentontrol structure.

4. The applicator of the polymer mixture shall at the time of application, document the following:
¢ Name of applicator
» Application rate in pounds per acre—feet of stormwater funof
» Date applied
e Product type
* Weather conditions during application
« Method of application

Copiesof this documentation shall be entered thi® contractds monitoring log or a project diary and made avail
ableupon request.

C. Product Approval Criteria

The manufacturer shall certifghrough independent sampling and tesults, that their product performs as per the follow
ing requirements. (The product approval process is depicted in flow chart form in Figure 1.)

1. Thetoxicity information required in sectionA/3. of this standard shall be reviewed by the WDNR and used to
generate written product use restriction for the polymer mixture. Appendix | outlines the information that needs
to be submitted as a part of this reviamnd states where they must be submitted.

2. Polymermixturesshall achieve = 95% sediment reduction as measured by the standpipe method outlined in
Appendix II.

3. Performanceriteria — active and passive applications shall be field tested and submitted separately:

a. Theperformance of polymenixtures shall be verified and field-tested in a body of water that is not djsahar
directly into the waters of the state. The body of water shall be a minimum of 1/3—-acre surfacel aeaver
agedepth of at least 3 feet.

b. Thetotal suspended solids prior to the polymer treatment musstezl and verified by an independent testing
lab, and must have a minimum value of 800 ppm or equivalephilometric Girbidity Units (NTU)and be
visibly turbid. The relationship between total suspended solids (TSS) and NTU is site—specific and the deriva
tion of a uniqgue TSS—NTU relationship shall be conducted for each sediment control structure. A minimum
of two samples per acre—foot of water shall be taken from random locations within the test site.

c. Within 48 hours from the initial treatment of the water hahg total suspended solids must have a maximum
of 80 ppm, or equivalent NTU.

d. Testingsites may not be used for subsequent testing for a period of 3 months from the time of initial application.

e. TheWisconsin Department ofrdnsportation (WDOT) shall be notified at least 7 days prior to testing, and
WisDOT and/or WDNR stdfshall be allowed to monitor any such testing.
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4. TheWisDOT Erosion Control Stortwater/Product Acceptability List Committee will review and approveprod
uctsas per the process set forth insOT’s Product Acceptability List @.).

5. Thepolymer mixture must beesubmitted if any portion of the mixture is altered subsequent to its approval. Such
alterationgmay include:

a. The amendment of base polymers and/or any other additives

b. The ratios of individual components

VL. Considerations
The following are additional recommendations, which may enhance the use of, or avoid problems with, the practice.

A Whenusing products in impoundments immediately adjacent to, or within waters of the state, consider using products
for which the manufacturey recommended application rate is considerably lower than the use restriction.

B. The applicator should use the least amount of polymer mixture to achieve optimal performance.

Polymemixtures shoultde applied in conjunction with other erosion control BMPs and undsoaion and sediment
controlor stormwater management plan.

D. Testthe pH of the water in the sediment control structure and follow the manufacte@mmended pH range for
their polymer mixture, as pH will impact thefe€tiveness of polymer mixtures.

E. Ethyleneglycol, propylene glycol or any other known environmental toxicants should not be included in the polymer
mixture.

F. Caremust be taken to prevent spills of polymer mixtures. Follow the manufdstteeommended cleanup prece
dures in the event of a spill.

G. Inhalinggranular polymer may cause choking ofidifity breathing. Persons handling and mixing polymer should
usepersonal protective equipment of a type recommended by the manufacturer

H. Polymer mixtures combined with water are very slippery and can pose a safety hazard.

I.  Polymer mixtures should be considered as an aid to removing solids from dredge slurries.

J.  Wherepolymer mixtures are used with sediment control structurdeiatream, such as during bridge construction,
thestructure should not bemoved until the water is clarified. If the resulting sediment floc is more than a half a foot
deepit should be excavated or filtered out.

VII.  Specifications

Erosionand sediment control and stormwater management plans specifying polymer mixteeenfient control shall be in
keepingwith this standard and shall describe the requirements for applying the practice to achieve its intended purpose.

VIIl.  Operation and Maintenance

Sedimentevels on the bottom of the sediment control structure shall be monitored to measure the loss of storage capacity over
time due to enhanced sedimentation by the polymer mixture.

IX. Definitions

Material Safety Data Shees1ISDS)V.A.3) Provide basic information on a material or chemical product intended to help some
onework safely withthe material. This includes a brief synopsis of the hazards associated with using a material, how to use
it safely and what to do if there is an emency The retail distributor and/or manufacturer as per OSH&azard Communi
cationStandard, 29 CFR 1910.1200, must provide MSDS, with the purchase of potentially hazardous products.

Nephelometridurbidity Units (NTU)(V.C.3.b) A measure of the amount of light scattered by suspended and dissolved materials
in the sample.

Polyacrylamidg(V.A.1) A generic term for polymers made up of many repeating units of the monomer acrylamide (a simple
organic compound).

Polymer(l) Polymers are materials that are either natural or synthetic and thatdteia af carbon molecules that are identical,
repeatingunits. Polymers can be positively ayed (cationic), negatively chged (anionic) or have no clygr (hon—ionic).
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PolymerMixture (V.A) Any reference to polymer mixturesfers to the whole manufactured product, including the polymer
andany additives. Additional calcium or lime may be added asfaring agent without being considered part of the whole
manufactured product.

Sedimen(ll) refers to settleable soil, rock fragments and other solids suspended iin runof

Sedimentontol structue(l.) A sediment control structure is an impoundment designed to intercept and detain seaiment
ried in runof, prior to the rundfreaching the main channel of a waterway or body of watacement of these structures must
be outside of the main channel of a waterway and shall not span opposing stream banks in channelibedsialiment control
structuremust provide for dedicated sediment storage to at least a depth of two fe¢hastich sediment will not be subject
to re—suspension during high velocity flow conditions.

Impoundmentsnay be created by a éefdam, turbidity barrierearthen berm, sheet piling, self-contained filtering systems or
similar material. Examples include properly maintained construction or post—construction sediment pondsindistemntly

or eventually to a water body'hey may also include surface water impoundments that are immediately adjacent to a waterway
whosefunction is to treat stormwater or dredging material. Another potential application is tolsrddired areas surround

ing bridge and culvert construction.

Standardizedoxicity testingV.A.2) Examples of such include, but are not limited to, those outlined in the Staitscofhgin
AquaticLife Toxicity TestingMethods Manual (Fleming, et.al, 1996) or Short-term Methods for Estimating the Clogigic T
ity of Effluents and Receiving 8¥er to Freshwater @anisms (Lewis, et.al, 1994). The WDNR use restriction shall be-devel
opedfrom this data.

SurfaceWatersof the Statélll) “Surface” refers to the sub portion of the waters of the state that djschizthe surface. Mérs

of the state, as defined by s. 283.01(20%.\Btats means those portions of Lake Michigan and Lake Superior within the bound
ariesof Wisconsin, all lakes, bays, rivers, streams, springs, ponds, wells, impounding reservoirs, marshes, water courses, drain
agesystems and other surface water or groundwadgural or artificial, public or private within the stateuoder its jurisdie

tion, except those waters which are entirely confined and retained completely upon the property of the person.

UseRestriction(V.A.2) Identifies the concentration below whicpraduct is not expected to cause acute toxicity in the aquatic
environment.

X. References

Voluntary Use Of Polymers In DNR Programs (A Field Guide) For copies of this companion document contact Mary Anne
Lowndes, Water Resourcegngineer Bureau of #fershed Management 101 SebSter St., Box 7921, Madison, WI
53707-792Phone (608) 261-642aryAnne.Lowndes@dnr.state.wi.us

Fleming,K., P Hubbard, N. Krause, R. Masnhado, D. BipérRepavich, G. Searle, S. Thon, “State a§stinsin Aquatic Life
Toxicity Testing Methods Manual, Edition 1.” Bureau chdfshed Management,stonsin Department of Natural Resources,
Madison,1996 (WI. PUBL-WW-033-96).

Lewis, PA., D.J. Klemm, J.M. Lazorchak,J. Norbeg—King, WH. Peltier and M.A. Heber‘Short-Term Methods for Esti
matingthe Chronic ®xicity of Effluentsand Receiving \Aters to Freshwater @anisms, 3rd Edition.” Environmental Meni
toring Systems Laboratory).S. Environmental Protection Agen&incinnati, OH, 1994 (E600/4-91/002).

Roa-Espinosd., BubenzerG.D. and MiyashitaE., “Sediment and Runfio€ontrol on Construction Sites Using Four Applica
tion Methods of Polyacrylamide Mix.” National Conference @ol$ for Urban Véter Resource Management and Protection,
Chicago,pp. 278, February 7-10, 2000.

Roa, A., “Are there Safety Concerns or Environmental Concerns Akt?PDane County Land Conservation Department,
1997.

Sojka,R.E. and Lentz, R.D., “AAM Primer: A brief history of RM and FAM related issues.” KimberJyD: USDA-ARS
Northwestlrrigation and Soils Research Lab, 1996. http://kimbaryusda.gov/pamprim.ssi

Wirtz, J, R., “The Pros and Cons of the Use of Anionic Polyacrylamides to Control Erosion and Sedimentation in the-Lake Men
dotaPriority Watershed”. University of Wconsin—-Madison, MS Thesis, 2000.

WisDOT’s Product Acceptability List &L). State DOT web site: http://wwudot.wisconsin.gov/business/engrserv/pal.htm.
Questiongegarding product approvals may be sent to: New Products EngivieBXOT, Technology Advancement, 3502
KinsmanBlvd., Madison, WI 53704.
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Interim Sediment Contol
Water Application of Polymers
APPENDIX |
REQUIRED TOXICITY INFORMA TION FOR WDNR REVIEW

Toxicity information shall be reviewed by the WDNR and will be used to generate a written product use restriction fer the poly
mer. With Chapter 1.7 of th@/hole Effluent dxicity Plogram Guidance Docume(ileming et. al., 2000) asuasis, the follow
ing toxicological information/data is required:

a.

b
c
d.
e

Manufacturer of the polymer

Chemical name of the polymer

Active Ingredient(s) (if not proprietary information).

Chemical Abstracts Service (CAS) #(s) of the polymer and/or active ingredients.

Material Safety Data Sheet (MSDS) and/droidl toxicity test results listing available aquatic life toxicity data for
the WHOLE PRODUCT Toxicity datafor active ingredients is not acceptable for use in calculating a use restriction.
Thefollowing types of data is acceptable:

Species Endpoint of Concern
Ceriodaphnia dubigCladoceran) 48-hour LG or EG/ICos5
Daphnia magngCladoceran) 48-hour LG or EG¢/ICos5
Lepomis maachirus(Bluegill Sunfish) 96-hour LG or EG/ICo5
Pimephales pmelas(Fathead Minnow) 96-hour LGg or EG/ICo5
Oncohynchus mykis@Rainbow Tout) 96—hour LGq or EG;¢/IC25

LCso = the estimated concentration of polymer that would cause 50% mortality to the test population following the given
time period

ECs9 = the estimated concentration of polymer that would cause a gfeehinf50% of the test population following a
giventime period

ICy5 = the estimated concentration of polymer that would cause a 25% reduction in some biological measurement of the
testpopulation following a given time period

Note: To calculate a use restriction it is necessary to have data from at least one of the cladoceran species and at least one of the fish species
(accordingto s. NR 106.10 (1)).

a.
b.

C.

Completdisting of toxicity test conditions. Examples to follow includebles 1 — 14 in Vber (1993).

Standardizetest methodology (name of a specific method & its referaraebe listed for this, such as “Acutexic-
ity Test Procedures f@aphnia magnain Weber (1993). If a modification to a standardized method was used, provide
thereference of the specific method along with a specific listing of and reasons for the modifications).

Any noted observations from the toxicity tests.

Toxicity test results shall be submitted toatéf Quality Standards Section, WDNR, 101 Sough$tér Street,®. Box 7921,
Madison,WI 53707, as one prequalification for field testing.

References:

Weber,C. 1993Methods for Measuring the Acutexicity of Effluents and Receivingt&ts to Feshwater and Marine @an-
isms, 4t Edition. Environmental Monitoring Systems LaboratdgyS. Environmental Protectiohgency Cincinnati, OH.
EPA/600/4-90/027F.

Fleming,K., S.Geis, E. Korthals, R. Masnado, G. Searle. 20¢liole Effluent dxicity Pogram Guidance Document, Revision
#3. Wisconsin Department of Natural Resources, Chapter 1.7.
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1.

Interim Sediment Contol
Water Application of Polymers
APPENDIX I
LABORATOR Y STANDPIPE TEST METHODOLOGY

Place40 grams of oven dried “soil” in 2 liters of distilled water within a 2 liter graduated cylinder with stofiped0

gramsof “soil” represents a “realistic” runiofuspended solids load of 20,000 mg/L (20,000 mg/L x 2 L) according to data
collectedfrom commercial and residential construction sites (Owens, et. al. 2000). Repeat a minimum of four times so
thatthere are a minimum of five replicates. The “soil” used in the standpipe test may be characterized by one of the follow
ing three options:

Clays A clay “soil” is characterized as having greater than 20% of its particlesxi@ size. This option is
appropriate for those seeking approval* of a polymer for use in any soil conditiars{itay other).

Silts A silt “soil” is characterized as having less than 20% of its particlegns id sizeAND greater than
20%of its particles 2—2fm in size. This option is appropridte those seeking approval* of a polymer
for use only in silt soils. The 2-28n size is representative of fine to medium silt soils.

Site-Specific  Useof a site—specifi¢soil” provides an alternative for those seeking approval* of a polymer that may
be customizedor optimum performance (in both terms of suspended sediment removal and amount of
polymerused) at a particular site. The results of a mechanical soil analysis characterizing the site soil
sampleparticle size composition must be providéthe results of this analysis should be submitted with
the results of the standpipe test entered on the “Standpip®adta Sheet.” This option is provided since
eachsite will have at least slight &rences, if not significant dé@rences, in soil chemical and physical
characteristics.These dfierences may influence thdfattiveness of any given polymer

Indicate which “soil” type is used in the standpipe test on the data sheet gt Type Used.”

*  Note that final approval of a polymer gganted only after it is demonstrated through both the standpipe and field tests
thatthe polymer is déctive and can be fefctively applied.

Mix the solutions by completely inverting each graduated cylinder 3 times.

Add polymer mixture to eacraduated cylinderThe volume and concentration of polymer added is the manufésturer

or suppliets choice, but must include a set volume and a gradient of “low” to “high” concentrations. The volume and each
polymerconcentration must be recorded on the data sheet. The purpmdetisrmine the lowest polymer mixture €on
centrationneededo achieve déctive removal of suspended solids. Ultimately the least amount of polymer mixture
neededo achieve optimal performance should be used in the field.

A minimum gradient of five polymer mixture concentrations is used to achieve the above stated pithrpqeapose

of the five concentration gradient isdattempt to pinpoint the concentration that achieves optimal removal of suspended
solids(i.e. least amount of polymer mixture required to remove a minimum of 95% of the suspended solids). This gradient
should be stitiently wide to show a range offe€tiveness in removing suspended solids (with at least ongrdfatably
more,meeting the 95% removal level). A second goal of using a minimum of five concentrations is to aviditteace

of false negative outcomes in the polymer approval process. By having more concentrations across a gradient it is more
likely to find truly efective concentrations that are less than the use restriction value. As is graphically depicted in Figure

I, a polymer mixture will not be approved for field testing, and thus for inclusion othié iBs effective concentration
(asdetermined in this laboratory stand pipe test) is greater than the use restriction value.

Mix the solutions by completely inverting each graduated cylinder 3 times.
Let the solution in each graduated cylinder settle for 5 minutes.
Determine the percent suspended solids reduction in each graduated cylinder as follows:

a. Heat/dryoneevaporating or drying dish at 103 — 2@5for 1 hour for each graduated cylind&tore the dishes
in a desiccator until needed (steps b).

b. Weigh a dish out to at least one, and preferably more decimal points. Record this weight on the data sheet.

c. Collect20 ml from within oneof the graduated cylinders at the 1 liter mark and place in a preweighed evaporating
or drying dish (from step a). Repeat steps b and c for each of the other graduated cylinders.

d. Evaporate and dry each of the 20 ml samples from step b°& 8 at least 1 hour

e. Cool each dish with sample in a desiccator to balance temperature
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f. Weigheach dish with sample. Record this weight on the data sheet.

g. Subtracthe weight of the dried dish (from stbpto determine the weight of the solids from the sample. Record
this weight on the data sheet.

* These methods folloywvith slight modification, those of Standard Methods 2540 B. (1989).

7. Thepolymer passes thisfettiveness test if it achieves95 % reduction of suspended solids. TE85 % reduction
is achieved if the weight of the solids frm the sample i< 0.2 mg.

2000 mit = 20 mi3 ; X = 10 mg/L
1000 mg/L2 X 4

1 = volume of solution in the cylinder

2 = suspended solids concentration in the cylinderas % redue
tion

3 = volume of sample taken from 1 L mark of the cylinder

4 = sample solids concentration needed to acl#e8® % reduction

10 mg X L X 20 ml = 0.2mg
L 1000 mi

8. A photocopy of the completed data sheet should be sent to the following addressXOTeview:
New Products EnginegWisDOT, Technology Advancement, 3502 Kinsman Blvd., Madison, WI 53704.

References:

Owens,D.W., P Jopke, D.WHall, J. Balousek, and A. Roa. 20@ail ension fom two small construction sites, Dane County
WisconsinU.S. Geological Survey Fact Sheet FS-109-00, 4 p.

StandardMethods Committee. 1989. 2580lids. In L.S. Clesceri, A. E. Greenpeand R.R. fussell, eds Standad Methods
for the Examination of ¥fer and Vilstewater17th Edition. American Public Health Association aghington, DC. p2-72
-2-73.
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Interim Sediment Contol
Water Application of Polymers
STANDPIPE TEST DATA SHEET

Date(s):

Testing Laboratory:

Analyst(s) Initials:

Polymer Name:

Manufactur er Name:

Volume of Polymer Mixture Used:

V' Soil Type Used: [_]clay [] silt [_] Site-Specific Soil

(mechanical analysis results enclosed)

Polymer Mixtur e . .
C)c/)ncentration Final Weight of
(mg/L or % solution) Pre With Sample Solids Sample

Weight of Evaporating/Drying Dish

Which polymer mixture concentration(s) achievefetive & 95%) reduction of suspended solids (i.e. final weigbt2
mg solids)?

Notes/Comments:

Please send a photocopy of this completed data sheet to:

New Products EngineeWisDOT, Technology Advancement, 3502 Kinsman B
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Erosion Control
Land Application of Anionic Polyacrylamide
Code 1050 (07/01)
Department of Natural Resources
Conservation Practice Standard

l. Definition

Theland application of products containing watersoluienic polyacrylamide @M) as temporary soil binding agents to
reduce erosion.

1. Purpose

The purpose of this practice is to reduce erosion from wind and water on construction sites and agricultural lands.

M. Conditions Where Practice Applies

This practice is intended for direct soil surface application to sites where the timely establishment of vegetation may not be feasi
ble or where vegetative cover is absent or inadequate. Such areas may include agricultural lands where plant residues are inade
quateto protect the soil surface and construction sites where land disturbing actiwtieger shutdown prevent establishment

or maintenance of a cover crop. This practice is not intended for application to surface waters of the state as definisd by the W
consinDepartment of Natural Resources (WDNR) ch. NR 102.

V. Federal, State and Local Laws

Anionic PAM application shalcomply with all federal, state, and local laws, rules or regulations governing amdhid Re
operatolis responsible for securing required permits. This standard does not contain the tefadertiestate, or local laws
governinganionic RAM.

V. Criteria

A. Toxicity Criteria. Anionic RM mixtures shall be environmentally benign, harmiesfish, aquatic @anisms, wild
life, and plants. AnionicAM mixtures shall be non—combustible.

1. CationicPAM shall not be used at any level because its toxicity to aquatic test species occurs at very low-concentra
tions.

2. Anionic FAM mixtures shall have _ .05% free acrylamide monomer by weight as established by the Food and Drug
Administration(FDA) and the Environmental Protection AgencyAEP

3. Eachmanufacturer or supplier shall provide to the WDNR acute toxicity test data from a certified lab, as defined
in ch. NR149 Vi6. Adm. Code, for their anionicA®1 mixture. Procedures specified in the “State dédgnsin
AquaticLife Toxicity Testing Methods Manual’, WDNR, as referenced in s. NR219.@&l,Adm. Code shall be
used.The WDNR use restriction shall be developed from this data.

4. Usersof anionic RM mixtures shall obtain and follow all Material Safety Data Sheet requirements, manufacturer
recommendationgnd WDNR use restrictions.

B. Application Criteria

1. Themanufacturer or supplier shall provide a product expiration date for anfMicrixtures based oproduct
expirationdate of RM in pure form. The manufacturer or supplier shall provide general written application meth
ods,based on site conditions, such as slope and soil type.

2. Applicationrates shall not exceadanufactures written application rate recommendations that shall not exceed
the WDNR use restrictions.

3. Maximumapplication rates, in parts per million (ppm or mg/L or mg/kg), shall be determined by multiplying 1.4
by thenumber of pounds applied per acre. This number shall be less than or equal to the WDNR use restriction.
Higher concentration®f anionic RM mixtures may actually decreasdesftiveness. Repeated applications of
anionicPAM mixtures may be applied, if necessaryensure adequatdedtiveness.

4. The application method shall provide uniform coverage to tigettarea and avoid drift to non-gat areas.
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VI.

DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX

5. Themanufacturer or supplier shall provideitten instructions to insure proper safetprage, and mixing of their
product.

Anionic PAM mixtures shall be used in conjunction with other Best Management Practices (BMPs).
When used on bare soil, without seed or mulch, anidgklid Rixtures shall be used on slopes 2.5:1 or flatter

Anionic FAM mixtures shall not be applied to channel bottoms.

© © N o

Theapplicator of anionicAM mixture shall document, at the time of application, the following: name of applica
tor, application rate per acre, date applied, product type, weather conditiong application, and method of
application.Copies of this documentation shall be entered into the contsagtonitoring log or project diary and
madeavailable upon request.

10. Unusediquid anionic RM mixtures shalbe minimized. Excess material shall not be applied at a rate greater than
themaximum applicatiomate. Disposal shall not occur in stormwater conveyance systems (ie. Storm sewer man
holes,storm sewer inlets, ditches, and culverts).

Product Approval Criteria

1. Toxicity test results shall be reviewed by the WDNR and shall receive a written product use restaxiaity. T
testresults shall be submitted toa¥r Quality Standards Section, WDNR, 101 Sougb$ter St.RO. Box 7921,
Madison,WI 53707, as a pre—qualification for field testing.

2. Anionic PAM mixtures shall achieve _ 80% reduction in soil loss as measured by a 1 hour storm duration 2"/hour
rainfall simulator test performed in accordance with methods used by Bubenzer and Patters@s @ p8xjuali
fication for field testing.

3. Performancef anionic RM mixtures shall be verified and field—tested by thsBXDT or other WsDOT-desig-
natedfacility.

4. TheWisconsin Department ofrfdnsportation, Erosion Control Stormat#r — Product Acceptability LiSSommit
tee (ECSW), will review and approve products as per the process set forisXOWs FAL. Only products
approved for use in Wisconsin may be usedCopies of the RL are available dfthe State DOT web site:
http://www.dot.state.wi.us/dtid/bhc/pal.htmlQuestions may be sent to: New Products EnginaesDOT,
TechnologyAdvancement, 3502 Kinsman Blvd., Madison, WI 53704.

Considerations

The following are additional recommendations, which may enhance the use of, or avoid problems with the practice.

A.
B.

Adding seed to the anionic\® mixture may provide additional erosion protection beyond the life of the aniahc P

Mulchingis typically needed to protect the seed from tifieces of wind and sun. Seed germination is not enhanced
or impeded by the anionicA mixture.

Usinga minimum 30 ft setback when applying aniomdvPmixture near surface waters of the state is recommended.

Applying anionic RM mixture to soil may provide benefits of improved water quailitfiitration, soil fertility, and
visibility by reducing wind and water erosion.

For erosion control, the anioni&® mixture may be applied upgradient of lands planted in food crops.

Application of anionic RM mixture may be particularly &ctive in the following situations:

. During rough grading operations

. Phased construction projects

e Stockpiles

e  After final grading and before paving or final seeding and planting

e  Sites having a winter shutdown

e Agricultural lands where plant residues are inadequate

e  Sites receiving final landscaping, but where adequate vegetation cannot be established prior to winter

Application of anionic RM mixture may not be as fefctive in the following situations:
¢ When the soil surface is pure sand or gravel with no fines.
e When applied over snow cover

Visible tracer or colorant to visually track application is recommended.
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I.  Anionic PAM mixtures may be applied in liquid and granular forms.

J.  Applicationrates of anionicAM mixtures may need to be adjusted based on soil type, slope, and type of eresion tar
geted(ie. wind or water). Based on manufactiseecommendations, higher application rates may be necessary when
appliedin granular form.

K. Anionic PAM mixtures combinedvith water are very slippery and can be a safety hazard. Care must be taken to prevent
spills of anionic RM mixtures onto paved surfaces. During an applicatioanddnic RM mixture, prevent over—
sprayfrom reaching pavement, as pavement will become slippery

L. Care should be taken when applying aniosi&/Fmixtures in liquid form on saturated slopes due to the possibility
of slope structural failure. AnionicA®1 mixtures may be applied to steeper slopes when usedbthigh erosion cen
trol BMPs such as seed and mulch or erosion mat.

VIl.  Specifications

Erosioncontrol and stormwater plans specifying anioditPmixtures for erosion control shall be in keeping with this standard
andshall describe the requirements for applying the practice to achieve its intended purpose.

VIIl. Operation and Maintenance

Maintenancewill consist of reapplying anionicA® mixtures to disturbed areas, including high usditrafeas, which interfere

in the performance of this practice. Aniof&M mixture may lose its &éctiveness in as little as two months due to weather
conditions.Anionic FAM mixtures should be reapplied in areas where wind or rill erosion is apparent and whenever an area
hasbeen graded, driven upon, or otherwise disturbed since the amddviimixture was last applied.

IX. References

BubenzerG.D., and Patterson, A.Hntake Rate: Sprinkler InfilometerMethod of Soil Analysis, Part 1 Physical and Mineral
ogicalMethod, Second Edition, Chapter 33, pp. 845-870. (Agronomy Monograph Series #9MES&R)ing Irrigation—In
duced Eosion And Infiltration Wh Polyacrylamide, Ryceedings Fosm First ConfegnceUniversity of Idaho Miscellaneous
PublicationNo. 101-96, (Kimberlyldaho, USDA-ARS Northwest Irrigation and Soils Research Lab, 1996).

Roa-Espinosd., BubenzerG.D. and Miyashita, E., Sediment and Réi@introl on Construction Sites Using Four Applica
tion Methods of Polyacrylamide Mix, National Conference onl3 for Urban Vdter Resource Management and Protection,
Chicago, February 7-10, 2000, pp. 278-AEF000).

Roa-Espinosd&., BubenzerG.D. and Miyashita, EDetermination of RM Use in Eosion Contol on Construction Site4st
Inter-RegionaConference on Environment-afér: Innovative Issues in Irrigation and Drainage, Lisbon, Portugal, September
1998(Portuguese National Committee of ICID, 1998).

Roa-Espinosa, A Are thee Safety Concerns or Envitmental Concerns withAR1? (Dane County.and Conservation Depart
ment,1997).

Sojka,R.E. and Lentz, R.D., “AAM Primer: A brief history of RM and FAM related issues,” http://kimberrs.usda.gov/
pamprim.ssi(Kimberly, ID: USDA-ARS Northwest Irrigation and Soils Research Lab, 1996).

WisconsinAdministration Code (\l¢.Adm.Code), Department of Administration, Legislative Reference Bureau, Section 35.84
of the statutes (available at depositpuplic libraries, most law school libraries, and online: http://megis.state.wi.us/rsb/
code/index.html).

Specialrecognition goes to Steve DeckétConstruction Fabrics & Materials Corp. (CFM). Steve was invaluable during the
developmenbf this technical standard because of his extensive field experience, his personal commitment to funding the
researcHor toxicity testing, his vision and hiteadfast determination to find an environmentally safe &ctigé erosion con

trol product.
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Mulching For
Construction Sites
1058 (06/03)
Wisconsin Department of Natural Resources

Conservation Practice Standard
Note: Words in the standard that are shown in italics are described in X. Definitions. The words are italidizgidithe they are used.

l. Definition

Mulchingis the application of ganic material to the soil surface to protect it from raindrop impact and overlandMigleh
coversthe soil and absorbs the erosive impact of rainfall and reduces the flow velocity &f runof

Il. Purpose

This practice may be used to:

¢ Reduce soil erosion

¢ Aid in seed germination and establishment of plant cover

¢ Conserve soil moisture

1. Conditions Where Practice Applies
This practice may be applied on exposed soils as a temporary control where soil grading or landscaping has taken place or in
conjunction with temporary or permanent seeding. Mulching is generally not appropriate in areas of concentrated flow
IV. Federal, State, and Local Laws
Usersof this standard shall complyith applicable federal, state and local laws, rules, regulations or permit requirements gov
erningmulching. This standard does not contain the text of federal, state, or local laws.
V. Criteria
This section establishes the minimum standards for design, installation and performance requirements.
A. Site Preparation:

Soil surface shall be prepared prior to the application of mulch in order to achieve the desired purpose and to ensure optimum
contactbetween soil and mulch. All areas to be mulched shall be reasonably free of rills and gullies.

B. Materials:

Mulch shall consist of natural biodegradable material such as plant residue (including but not limited fagtvecod
chips,bark and wood cellulose fiber), or other equivalent materials fadisnt dimension (depth or thickness) and durabil
ity to achieve the intendedfe€t for the required time period.

Mulch shall be environmentally harmless to wildiifed plants. Materials such as gravel, plastic, fabric, sawdust, municipal
solid waste solid waste bymrductd, shredded papeand non—biodegradable products shall not be used.

Mulch shall be free of diseased plant residue (i.e. oak wigious weedeeds, harmful chemical residues, heavy metals,
hydrocarbonsnd other known environmental toxicants.

Marsh hay shall not be used as mulch in lowland areas but may be used on upland sites to prevent the spread of invasive,
non—native species (i.e. reed canary grass) commonly found in marsh hay

Straw and hay mulch that will be crimped shall have a minimum fiber length of 6 inches.

Wood chips or wood bark shall only be used for sites that are not seeded.
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VI.

C. ApplicationRate:

1. Mulchshall cover a minimum of 80% of the soil surface for unseeded areas. For seeded areas, mulch shall be placed
looseand open enough to allow some sunlight to penetrate and air to circulate but still cover a minimum of 70%
of the soil surface.

2. Mulchshall be applied at a uniform rate ¢t 10 2tons per acre for sites that are seeded, and 2 to 3 tons per acre
for sites that are not seeded. This application results in a layetoof’z inches thick for seeded sites, and tb
3 inches thick for sites not seeded.

3. Wood chips or wood bark shall be applied at a rate of 6 to 9 tons per acre to achieve a minimum of 80% ground
cover This application should result in a layer of wood chips or wood%ddk1/2 inches thick.

Mulch Anchoring Methods

Anchoringof mulch shall be based on the typerafich applied, site conditions, and accomplished by one of the following
techniques:

1. Crimping

Immediatelyafter spreading, the mulch shib# anchored by a mulch crimper or equivalent device consisting of
a series ofdull flat discs with notched edges spaced approximately 8 inches apart. The mulch shall be impressed
in the soil to a depth of 1 to 3 inches.

2. Polypropylene Plastic, or Biodegradable Netting
Apply plastic netting over mulch application and staple according to manufastteeommendations.
3. Tackifier

Tackifier shall be sprayed in conjunction with mulch or immediately after the muldiebasplaced.ackifiers
mustbe selected from those that meet theOT Erosion Control Produétcceptability List (RAL). Asphalt
basedproducts shall not be applied.

The tackifiers shall be applied at the following minimum application rates per acre:

a. Latex—Baseamix 15 gallons of adhesive (or the manufactsreecommended rate which evegreater) and
aminimum of 250 pounds of recycled newsprint (pulp) as a tracer with 375 gallons of water

b. GuarGum: mix50 pounds of dry adhesive (or the manufactargcommended rate which ever is greater) and
aminimum of 250 pounds of recycled newsprint (pulp) as tracer with 1,300 gallons af water

c. OtherTackifiers: (Hydrophilic Polymers) mix 100 pounds of dry adhesive (or the manufastueeomn
mendedate which ever is greater) and a minimum of 250 pounds of recycled newsprint (Rutpces with
1,300gallons of water

Considerations
Wood products typically absorb available soil nitrogen as they degrade, thus making it unavailable for seed.

Theuse of mulch behind curb and gutter may not be desirable unless anchored by netting, because air turbulence from
nearbytraffic can displace the mulch. Consider the use of erosion mat or sod as an alternative.

In areas where lawn type turf will be established, the use of tackifiers is the preferred anchoring method. Crimping
will tend to leave an uneven surface and plastic netting can become displaced and entangled in mowing equipment.

A heavier application of mulch may be desired to prevent seedlings from being damaged by frost.

It may be beneficial to apply polyacrylimide in addition to mulch. Refer to WDNR Conservation Practice Standard
(1050)Erosion Control Land Application of Anionic Polyacrylamide for information about the advantages and proper
useof polymers.

Concentrated flows above the site where mulch is applied should be diverted.
Mulch should be placed within 24 hours of seeding.

Mulching operations should not be performed during periods of excessively high winds that would preclude the proper
placementf mulch.

Materials such as gravel may béeetive for erosion control but are not considered mulches.
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VIl.  Plans and Specifications

A. Plansand specifications for mulching shall inekeeping with this standard and shall describe the requirements for
applyingthe practice to achieve its intended purpose. The plans and specifications shall address the following:

1. Type of mulch used
2. Application rate

3. Timing of application
4. Method of anchoring

B. All plans, standard detail drawings, or specifications shall include schedules for installation, inspection, and mainte
nance.The responsible party shall be identified.

VIIl. Operation and Maintenance

Mulch shall, at a minimum, be inspected weekly and within 24 hours after every precipitation event that produces 0.5 inches
of rain or more during a 24 hour period.

Mulch that is displaced shall be reapplied and properly anchored. Maintenance shall be completed as soon as possible with con
siderationto site conditions.

IX. References

WisDOT’s Erosion Control Product Acceptability ListAP) can be found on the DOT web site: http://wwwdot.wiscon-
sin.gov/business/engrserv/pal.htirinted copies are no longer being distributed.

X. Definitions

Noxiousweed(V.B): Any weed a governing body declares to be noxious within its respective boundarigtaté toé Viscon-
sinlist of noxious weeds can be found in s. 66.0407, Stats.

Solid Waste Bypoducts(V.B): Includes industrial, commercial, residential, and agricultural wastes that have been processed,
incineratedpr composted and still contain iganic wastes such as glass and metals gashiorwastes including plastics, tex
tiles, rubber leathey and other miscellaneousgganic wastes which may be toxic or hazardous in nature.
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Non—-ChannelErosion Mat
1052(08/03)
Wisconsin Department of Natural Resources
Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in X. Definitions. The words are italidizgidithe they are used.

l. Definition

A protective soil cover made of strawood, coconut fiber or other suitable plant residue, or plastic fibers formed into a mat,
usuallywith a plastic or biodegradable mesh on one or both sides. Erosion mats are rolled products available in many varieties
andcombinations of material and with varying life spans.

1. Purpose

The purpose of this practice is to protect the soil surface from the erofdee @frainfall and preversheet ession®during

the establishment of grass other vegetation, and to reduce soil moisture loss due to evaporation. This practice applies to both
ErosionContiol Revegetative Mats (ECRMndTurf-Reinfocement Mat¢TRM).

M. Conditions Where Practice Applies

This standard applies to erosion mat selection for use on erodible slopes.

This standard is not for channel erosion; for channel applications reference WDNR Conservation Practice Standard (1053)
ChannelErosion Mat.

IV. Federal, State, and Local Laws

Usersof this standard shall be aware of applicable federal, state, anthiesatules, regulations, or permit requirements gov
erningthe use and placement of erosion mat. This standard does not contain the text of federal, state, or local laws.

V. Criteria

This section establishes the minimum allowable standards for design, installation and performance requiremeniscodnly W
sin Department of fansportation (\DOT) Erosion Control Product Acceptability ListAB) approved mats will be accepted
for use in this standard.

Slope and slope length shall be taken guaosideration. This information can be found in the Slope Erosion Control Matrix
located in the RL.

To differentiate applications Erosion mats amgamized into three Classes of mats, which are further broken down into various
Types.

A. Classl: A short—term duration (minimum of 6 months), light dutgganic mat with photodegradable plastic or biode
gradablenetting.

1. Type A— Use on erodible slopes 2.5:1 or flatter
2. Type B — Double netted product for use on erodible slopes 2:1 or.flatter

B. Classl, Urban: A short-term duration (minimum of 6 months), light daikyanic erosion control mat for areas where
mowing may be accomplished within two weeks after installation.

1. Urban, lypeA — Use on erodible soils with slopes 4:1 or flatter
2. Urban, ype B — A double netted product for use on slopes 2.5:1 or flatter
C. Class II: A long—term duration (three years or greategamic erosion control revegetative mat.
1. Type A — Jute fiber only for use on slopes 2:1 or flatter for sod reinforcement.
2. Type B - For use on slopes 2:1 or greater made with plastic or biodegradable net.

3. TypeC — A woven mat of 100% ganic fibers for use on slopes 2:1 or flatad in environmentally and biolegi
cally sensitive areas where plastic netting is inappropriate.
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VI.

VII.

VIII.

A.

B.

DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX

Classlll: A permanent 100% synthetic ECRM or TRM. Either a soil stabiligee™ or Class |, yipe A or B erosion
matmust be placed over the soil filled TRM.

1. Type A — An ECRM for use on slopes 2:1 or flatter
2. Type B or C — A TRM for use on slopes 2:1 or flatter
3. Type D — A TRM for use on slopes 1:1 or flatter
Material Selection

1. Formats that utilize netting, the netting shall be bonded to the parent material to prevent separation of the net for
thelife of the product.

2. For urban class mats the following material requirements shall be adhered to:

a. Only 100% oganic biodegradable netted products are allowed, including parent material, stitching; and net
ting.

b. Thenetting shall be stitched with biodegradable threadfgapnevent separation of the net from parent mate
rial.

c. All materials and additiveomponents used to manufacture the anchoring devices shall be completely biode
gradableas determined by ASTM D 5338.

d. Mats with photodegradable netting shall not be installed after Septefiber 1
Installation
1. ECRMs shall be installed after all topsoiling, fertilizing, liming and seeding is complete.

2. Themat shall be in firm and intimate contact with the soil. It shall be installed and anchored per the marsifacturer
recommendation.

3. TRM shall be installed in conjunction with the topsoiling operation and shall be followed by ECRM installation.

4. Attime of installation, document the manufacturer and mat type by retention of mabeiisaland manufacturer
installationinstructions. Retain this documentation until the site has been stabilized.

Considerations

Urban mats may be used in lieu of sod.

Documentatiorof materials used, monitoring logs, project diang weekly inspection forms, including erosion and

stormwatemanagement plans, should be turned over to the authorityechaith long term maintenance of the site.

Plans and Specifications

Plansand specifications for installing erosion mat shelin keeping with this standard and shall describe the require
mentsfor applying the practice to achieve its intended purpose. The plans and specifications shall address the follow

ing:

1. Locationof erosion mat

2. Installation Sequence

3. Material specification conforming to standard

All plans, standard detail drawings, or specifications shall include schedule for installation, inspection, and mainte
nance.The responsible party shall be identified.
Operation and Maintenance

Erosionmat shall at a minimum be inspectedekly and within 24 hours after every precipitation event that produces
0.5inches of rain or more during a 24—hour period.

If there are signs of rilling under the mat, install more staples or more frequent anchoring trenches. If rilling becomes
severeenough to prevent establishment of vegetation, remove the section of mat widaradlge has occurred. Fill

the eroded area with topsoil, compact, reseed and replace the section of mat, trenclivnerlapging ends per
manufacturer'secommendations. Additional staking is recommended near where rilling was filled.
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C. If the reinforcing plastic netting has separated from the mat, remove the plastic and if necessary replace the mat.

D. Maintenance shall be completed as soon as possible with consideration to site conditions.

IX. References

WisDOT “Erosion Control Produdicceptability List” is available online at http://wwaot.wisconsin.gov/business/engrserv/
pal.htm. Printed copies are no longer distributed.

X. Definitions

Sheet and Rill Ersion (1) Sheet and rill erosion is the removal of soil by the action of rainfall and shallow overlard runof
It is the first stage in water erosion. As flow becomes more concentrated rills 8scswil detachment continues or flow
increasesills will become wider and deeper forming gullies.

ErosionContiol Revegetative Mats (ECRM) (IBrosion control revegetative mats are designed to be placed on the soil surface.

Turf-ReinfocemenMats (TRM) (1) Turf-reinforcement mats are permanent devices constructed from various types of syn
theticmaterials and buried below the surface to help stabilize the soil. TRMs must be used in conjunction with asr ECRM
anapproved ¥pe A soil stabilizer
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SedimentBale Barrier
(Non—-Channel)
1055(08/03)
Wisconsin Department of Natural Resources
Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in IX. Definifitreswords are italicized the first time they are used.

. Definition
A temporary sediment barrier consisting of a rowrifenched and anchored straw bales, hay bales or equivalent material used
to intercept sediment-laden sheet flow from small drainage areas of disturbed soil.
1. Purpose
The purpose of this practice is to reduce slope length of the disturbed area and to intercept and retain transported sediment from
disturbedareas.
Il Conditions Where Practice Applies
A. This standard applies to the following applications where:

1. Erosionoccurs in the form afheet and rill evsiort. There is no concentration of water flowing to the bardeaf-
nel erosion.

2. Where adjacent areas need protection from sediment-ladei runof

3. Effectiveness is required for less than 3 months.

4. Conditions allow for the bales to be properly entrenched and staked as outlined in the Criteria Section V
B. Under no circumstance shall sediment bale barriers be used in the following applications:

1. Belowthe ordinary high watermark or placed perpendicular to flow in streams, swales, ditches or anfigriace
flow is concentrated.

2. Where the maximum gradient upslope of the sediment bale barriers is greater than 50% (2:1).

V. Federal, State, and Local Laws
Usersof this standard shall be aware of applicable federal, state, anthlosatules, regulations, or permit requirements gov
erning the use and placement of the sediment bale bairiserstandard does not contain thet of federal, state, or local laws.
V. Criteria
This section establishes the minimum standards for design, installation and performance requirements.

A. Placement

1. Ata minimum, sediment bale barriers shall be placed in a singldemgthwise on the contquwith the ends of
adjacensediment bale barriers tightly abutting one anothbe holes between bales shall be chinked (filled by
wedging) with strawhay or equivalent material to prevent water from escaping between the bales.

2. The maximum allowable slope lengths contributing réitmf sediment bale barrier are specifiedabl€ 1.
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Table 1.
Slope Barrier Row Spacing
< 2% 100 feet
210 5% 75 feet
5to 10% 50 feet
10 to 33% 25 feet
33 to 50% 20 feet
> 50% Not Permitted

VI.

VII.

VIII.

A. Sedimentale barriers shall, at a minimum, be inspected weekly and within 24 hours after every precipitation event

3. Sediment bale barriers shall not be placed perpendicular to the contour

4. The end of the sediment bale barrier shall be extended upslope to preveffitomafeawing around the barrier
ends.

Height— Installed sediment bale barrier shall be a minimum of 10 inches high and shall not exceed a maximum height
of 20 inches from ground level.

Anchoring and Support

1. Thebarrier shall be entrenched and backfillkdrench shall be excavated the width of a sediment bale barrier and
thelength of the proposed barrier to a minimum depth of 4 inches. After baltalerd and chinked, the excavated
soil shall be backfilled and compacted agathstbarrierBackfill to ground level on the down slope side. On the
upslopeside of the sediment bale barrier backfill to 4 inches above ground level.

2. Atleast two wood stakes, “T” or “U” steel posts)/omch rebar driven through at equidistance along the centerline
of the barrier shall securely anchor each bale. The minimum cross sectiorfal aread stakes shall be 2.0 by
2.0inchesnominal. The first stake in each bale shall be driven toward the previously laid bale to force the bales
togetherStakes shall be drivemminimum 12-inches into the ground to securely anchor the sediment bale barriers.

3. Balesshall be installed so that bindings are oriented around the sides rather than along the tops and bottoms of the
balesin order to prevent deterioration of the bindings.
Considerations

Improper placement as well as impropestallation and maintenance of sediment bale barriers will significantly
decreas¢he efectiveness of this practice.

Sediment bale barriers should not be used upslope of the disturbed area.
A double row of sediment bale barriers may be installed in areas where additional protection is needed.

For safetyplace all anchoring flush with the sediment bale barrier or cap any exposed anchoring device.

Plans and Specifications

Plansand specifications for installing sediment bale barriers shall be in keepinthisittandard and shall describe
the requirements for applying the practice to achieve its intended purpose. The plans and specifications shall address
thefollowing:

1. Location of sediment bale barrier

2. Contributory drainage area

3. Schedules

4. Standard drawings and installation details

5. Restoration after removal

All plans, standard detail drawings, or specifications shall include schedule for installation, inspection, and mainte
nance.The responsible party shall be identified.

Operation and Maintenance

that produces 0.5 inches of rain or more during a 24—hour period.
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B. Damaged or decomposed sediment bale barriers, any undercutting, or flow channels around the end of the sediment
balebarriers shall be repaired.

C. Sediment shall be properly disposed of once the deposits reach 1/2 the height of the sediment bale barrier

D. Sedimenbale barriers and anchoring devices shall be removed and properly disposed of whawudtseyved their
usefulnessbut not before the upslope areas have been permanently stabilized.

E. Anysediment depositemaining in place after the sediment bale barrier is no longer required shall be dressed to con
form to the existing grade, prepared and seeded.
IX. Definitions

Channelerosion(lll.A.1): The deepening and widening of a channel due to soitkmssed by flowing wateAs rills become
largerand flows begin to concentrate soil detachment occurs primarily as a result o bledsansport capacigf the flow
in a channel is based on the availability of sediment and is a monatomic function of velocity

Sheetand Rill Epsion(lll.A.1): Sheet and rill erosion is the removal of soil by the action of rainfall and shallow overlarfd runof
It is the first stage in water erosion. As flow becomes more concentrateateills As soil detachment continues or flow
increasesiills will become wider and deeper forming gullies.
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SedimentBasin
1064(03/06)
Wisconsin Department of Natural Resources
Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in X. Definitions. The words are italidizgidithe they are used.

. Definition

A sediment control device constructed with an engineered outlet, formed by excavation or embankment to intercept sediment-
ladenrunof and retain the sediment.

1. Purposes

Detain sediment-laden ruridfom disturbed areas for didient time to allow the majority of the sediment to settle out.

1. Conditions Where Practice Applies

Sedimenbasins are utilized in areas of concentrated flow or points of digcHaring construction activities. Sediment basins
shallbe constructed at locations accessible for clean out. Site conditions must allow folorbeddirected into the basin.

Sedimenbasins are designed toibeplace until the contributory drainage area has bihilized. Sediment basins are tempo

rary and serve drainage areas up to 100 acres however other conservation practicemavecofimmmomical for smaller drain

ageareas. For drainage areas smaller than 5 acres sediment traps or ditch checks may be applicable; for design criteria refer
to WDNR conservation Practice Standard Sedimeap T1063) or Ditch Check (1062).

Designto WDNR Conservation Practice Standaret\Wetention Basin (1001) whermparmanent stormwater basin is required.

V. Federal, State, and Local Laws

Usersof this standard shall be aware of applicable federal, state, anthlusatules, regulations, or permit requirements gov
erningthe use and placement of sediment basins. This standard does not contain the text of federal, state, or local laws.
V. Criteria

This section establishes the minimum standards for design, installation and performance requirements. Sediment-basins meet
ing these design criteria are deemed 80fécti/e by design in trapping sediment.

A. Timing — Sediment basins shall be constructed prior to disturbance of up—slope areas and fhlagddrsttion during
all phases of construction. Sediment basins shall be placed in locations whefréroumadisturbed areas can be
divertedinto the basin.

B. SizingCriteria — Properly sized sediment basins are mdeetefe attrapping fine—grained particles than sediment
traps. Specific trapping dtiency varies based on the surface area and the particle size distributiosedithent
entering the device. See Figure 1 for clarification of terms. Attachment 1 includes a sample design problem.

TreatmentSurface Aea— The surface area of the sediment basin measured at theoirthertowest outlet. The treatment
surfacearea shall be sized based on the texture of the soil erttexidgvice and the peak outflow during the 1-y&&rhour
designstorm using Equation 1:

Sa=1.2* (Gut/ Vo)

Where:

S, = Treatment surface area measured at the invert of the lowest outlet of sediment basin (square feet)
Jout = Peak outflow (cubic feet / second) during the 1-y&&rhour design storm for the principal outlet

vg = Particle settling velocity (feet/second)

1.2= EPA recommended safety factor
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Particlesettling velocities\(s) shall be based on representative soil class as follows:

a. Soil Class 1vg = 1.2*1073 ft/sec
b. Soil Class 2vs = 7.3*107 ft/sec
c. Soil Class 3vg = 1.2*107 ft/sec

Note: Particle settling velocities calculated assuming a specific gravity of 2.65 and a water tempefutegoées Fahrenheit.

Soil Class 1 includes particles greater than 20 microns generally corresponding to sand, loamy sand, and sandy
loam.

Soil Class 2 includes patrticles between 5 and 20 microns generally corresponding to loam, silt, and silt leam aggre
gatesas transported in rurfof

Soil Class 3 includes particles between 2 and 5 miagensrally corresponding to clay loam, silty ¢lagd clay
aggregatess transported in rurfof

Therepresentative soil clasball be selected based on the dominant textural class of the soil entering the device.

The treatment surface area of sediment basinbesduced when used in conjunction with water applied-poly
mers. When employing polymers, size the treatment surface area for controlling fine soils (Class 3) using the set
tling velocity for medium soils (Class 2YWhen designing for medium sized soils (Class 2) use the settling velocity
for coarse soils (Class 1). See WDNR Conservation Practice Standard Sediment Catetré{pplication of
Polymers(1051) for criteria governing the proper use and selection of polymers.

Depth below Teatment Surface Area — The depth below the treatment surface areasaasedrom the invert

of the lowest outlet of the sediment basin shall be a minimum of 5 feet deep (2 feet for sediment storage plus 3 feet
to protect against scour/ resuspension) and a maximum of 10 feet deep to limit the potential for thermal stratifica
tion.

Dueto side slope requirements and safety shelf considerations it mayhétdd maintain 5 feet of depth for the
entiretreatment surface area. Therefore, 50% of the total treatment surface area shall be a minimum of 5 feet deep.
Forbasins less than 5,000 square feet, maximize the area of 5 feet depth.

Interior side slopes below the lowest invert shall be 2:1 (horizontal: vertical) or flatter to maintain soil .stability

While a permanent pool of water below the lowest invert may form, it is not required to be maititedoedh
irrigation or installation of a liner system.

Active Storage ®lume— The volume above the treatment surface area shall be calculated using one of the following methods:

a. Themethod outlined in TR-55 for determining the storagieme for detention basins. This can be accom
plishedby using Figure 2 where:

0o = Peak outflow (cubic feet / second) during the 1-y&&rhour design storm for the principal outlet calcu
latedusing Equation 1 (see sectiorB\l).

gi = Calculated peak inflow or rurfafate (cubic feet / second) during the 1-y@4dr-hour design storm.

Vr = Calculated volume of runiofrom the 1-year 24—hour design storm for the entire contributory area with
themaximum area of disturbance characterized as bare soil.

Vs = Is the required active storage volume determined using Figure 2.

b. Theactive storage volummay be calculated based on routing the 15&athour storm provided the principal
outletrequirements stipulated in sectioD\2 are maintained. This method will require the use of a model.

Note: Both these methods require iterative calculations.

Shape- The length to width ratio of the flow path shall be maximized with a goal of 3:1 or grElageflowpath is consid
eredthe general direction of water flow within the basin including the treatment surface area and any forebay

C.

Embankments Earthen embankments shall be designed to address potential risk and structural integrity issues such
asseepage and saturation. All constructed earthen embankments shall meet the following criteria.

1. The base of the embankment shall be stripped of all vegetation, stumps, topsoil andjattienuatter

2. Sideslopes shall be 3:1 or flatteThe minimum embankment top width shall be adequapeovide structural

stability. Where applicable the top width shall be wide enough to provide maintenance access.
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VI.

3. Thereshall be a core trench or key-way along the embankment.

Any pipes extending through the embankment shall be bedded and backfilled with equivalent soils used to construct the
embankment.The bedding and backfill shall be compacted in lifts artidasame standard as the original embankment.
Excavation through a completed embankment shall have a minimum side slope of 1:1 or flatter

Measures shall be taken to minimize seepage along any conduit buried in the embankment.

D.

Outlet— Sediment basins shall have both a principal outlet and an overflow spillway

1. Timing— Outlets must be constructed in conjunction with the remainder of theabasinust be constructed prior
to the basin receiving runiof Sediment basins are ifieftive until the outlet is constructed.

2. Principal Water Quality Outlet — The principal water quality outlet shall be designed tdhgaksyear 24-hour
stormwithout use of the overflow spillway or other outlet structures. The maximum outfigpdrdm the principal

waterquality outlet shall be less than or equal togpeasedin Equation 1 (MB.1). If the sediment basin is to serve
asa permanent stormwater basin, the principal outlet structure can be modified (i.e. removable plates) to meet flow
requirementgncountered during and after construction; separate outlet structures do not need to be constructed.

Note: Local ordinances may require control ofjlar storm events such as the 2—-year 24 hour storms. In these cases, additional
or compound outlets maybe required.

3. Overflow (Emegency) Spillway— An overflow spillway shall be provided consisting of an open channel con
structedadjacent to the embankment and built over a stabilized area. The spillway shall be designed to carry the
peakrate of rundfexpected from a 10-yea&4—-hour design storm or one commensurate with the degree of hazard,
lessany reduction due to flow in the principal outlet. The top of the embankment shall be at least one foot above
thedesign high water level and a minimum of 1 foot above the invert of the overflow spilllwayoverflow spi
way shallbe protected from erosion. Flow from the overflow spillway shall be directed away from the embank
ment.

4. Outlet Protection — All outlet designs shialtorporatepreventive measures for ice damage, trash accumulation,
anderosion at the outfall. For orifices less than 8—-inches in dignoetequivalent, additional measures to prevent
cloggingare required.

Inlet Protection — Inlets shall be designed to prevent saodireduce velocities during peak flows. Possible design
optionsinclude flow difusion, plunge pools, directional berms,flesdf, or other engy dissipation structures.

Location— Temporary sediment basins should be located to provide docetsanout and disposal of trapped sedi
ment.

Removal Temporarysediment basins shall be removed after the contributing drainage area has been stabilized. Com
pletefinal grading and restoration according to the site plans. If standitey needs to be removed it shall be done
in accordance with WDNR Conservation Practice Standard Dewatering (1061).

Considerations

Whenconstructing a sediment basin that will also serve as the long—term stormwater detention pond, build the sediment
basinto the lager of the two sizegequired either for stormwater control or erosion control. In addition, when sizing
theoutlet structure first design the outlet for the long—term stormwater management requiremehisckén satisfy

theflow requirements for sediment control during construction. If additional flow restriction is needed consider use
of a temporary restriction plates or other measures to avoid having to construct separate outlet structures-for the sedi
mentbasin and stormwater basin.

Over—-excavatiobeyond the required depth in the sediment storage area of the sediment basin nfay labs\re
guentmaintenance. Addition of other measures in the contributing drainage areeduwes sediment accumulation
andassociated maintenance requirements.

The use ofh sediment forebay can extend the useful life of the main sediment storage area by trapping the majority
of sediment in the forebay area. Separation of the forebay from the rest of the basin requires constructien of a sub
mergedshelf (if wet) or a stone or stabilized earthen embankment. The forebay should have a surface area equal to
at least 12% of the total basin area.

In addition to soil stability issues, interior slopes of sediment basins should be selected based on safety issues commen
suratewith the degree of hazard.
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VIl.  Plans and Specifications

A. Plans and specifications for installing sediment basins shall keejingwith this standard and shall describe the
requirementgor applying the practice to achieve its intended purpose.

Location of sediment basin

Schedules and sequence of installation and removal
Standard drawings and installation details

Control structure detail and layout

Sizing of sediment storage area

o 0k w DR

Maintenance requirements
B. All plans, standard detail drawings, or specifications shall include sequence for installation, inspection, and mainte
nance requirements. The responsible party shall be identified.
VIIl.  Operation and Maintenance

A. Sedimentasinsshall, at a minimum, be inspected weekly and within 24 hours after every precipitation event that pro
duced0.5 inches of rain or more during a 24—hour period.

B. Sedimenshall be removed to maintain the three foot depth of the treatment surface area as measured from the invert
of the principal outlet. Sediment may need to be removed more frequently

C. If the outlet becomes clogged it shall be cleaned to restore flow capacity
Provisions for proper disposal of the sediment removed shall be made.

E. Maintenance shall be completed as soon as possible with consideration to site conditions.

IX. References

Chapter NR 333, Dam and Design Construction.

Hann, Barfield, and Hayes. Design Hydrology and Sedimentology for Small Catchments. Academic Press Inc., 1994.
Robert E. Pitt, Small Storm Hydrology

US Bureau of Reclamation, Design of Small Dams. http://wastv.gov/pmts/hydraulics_lab/pubs/index.cfm.

USDA, Natural Resources Conservation Service, Ponds — Planning, Design, Construction. Agriculture Handbook No. 590,
RevisedSeptember 1997.

WDNR Conservation Practice Standard 1004t Betention Basin.

X. Definitions
Active Storage Mume(V.B.3) — Is measured from the invert of the lowest outlet to the invert of thgemegrspillway
Stabilized (l1l)- Means protecting exposed soil from erosion.

Treatment Surface 8a(V.B.1) — Is the surface area of the sediment basin measured at the invert of the lowest outlet.
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Figure 1
Clarification of Sediment Basin Terminology
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Figure 2

Approximate Detention Basin Routing for ype Il Storms
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Rainfall Quantities:

Tablel provides a summary of the 1-ye24—hour rainfall totals using NRCS mandated TP-40 which has not been updated
sincel961. HRble 2 provides a summary of more current data from the Ratnégjlency Atlas of the Midwest published in
1992. Local requirements may dictate the use of one dataset over the other
Table 1
Rainfall for W isconsin Counties for a 1-¥ar, 24—Hour Rainfalll

Inches of

Rainfall County

2.1in. Door, Florence, Forest, Kewaunee, Marinette, OconilasV

2.2in. Ashland, Bayfield, Brown, Calumet, Douglas, Iron, Langlade, Lincoln, Manitowoc, Menominee,
Oneida, Outagamie, Price, Shawano, Sheboygan

2.3in. Barron, Burnett, Dodge, Fond du Lac, Green Lake, Marathon, Milwaukee, Ozaukee, Portage,
Racine, Rusk, Sawyeraylor, Washburn, Vishington, Vdukesha, \Aupaca, \@ushara, \Mne-
bago, Wod

2.4in. Adams, Chippewa, Clark, Columbia, Dane, Dunn, Eau Claire, Jacksfansdef Juneau, Keno
sha, Marquette, Pepin, Pierce, Polk, Rock, St. Croadywtth

2.5in. Buffalo, Green, lowa, La Crosse, Monroe, Richland, Satémpealeau, &non

2.6in. Crawford, Grant, Lafayette

ITp - 40 - Rainfall Frequency Atlas of the United States, U.S. Department of Commesaitigev\Bureau.

Table 2
Rainfall for W isconsin Counties for a 1-¥ar, 24—Hour Rainfall?
Zone Inches of Rainfall County
1 2.22 Douglas, Bayfield, Burnett, ®¥hburn, SawygPolk, Barron, Rusk, Chippewa, Eau
Claire
2 2.21 Ashland, Iron, Mas, Price, Oneida,aylor, Lincoln, Clark, Marathon
3 1.90 Florence, Forest, Marinette, Langlade, Menominee, Oconto, Bbawano
4 2.23 St. Croix, Dunn, Pierce, Pepin, Baib, Trempealeau, Jackson, La Crosse, Monroe
5 2.15 Wood, Portage, upaca, Juneau, AdamsaMghara, Marquette, Green Lake
6 1.96 Outagamie, Brown, Kewaunee jiWebago, Calumet, Manitowoc, Fond Du Lac,
Sheboygan
7 2.25 Vernon, Crawford, Richland, Sauk, Grant, lowa, Lafayette
8 2.25 Columbia, Dodge, Dane, Jefson, Green, Rock
9 2.18 Ozaukee, \Wshington, Vdukesha, Milwaukee, giivorth, Racine, Kenosha

2Bulletin 71: Rainfall Frequency Atlas of the Midwest, Midwest Climate Center and lllinois Stets Blrvey1992.
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Attachment 1
Sample Sediment Basin Design Bblem

The proper sizing and design of a sediment basin will often require iterative calculations. The technical standard for-sizing sedi
mentbasins was written to give the designer as much flexibilioasible in designing the basin while meeting water quality
requirements.The governing equation relates the surface area sttliment basin to the outflow and critical particle settling
velocity. The lager the sediment basin outflpthe lager the surface area required to settle the particle. As the outflow is
reduceda smaller surface area is required however the required storage volume dictates how small a surface area can become
throughthe storage depth or hydraulic head acting on the outlet.

The particle settlingelocitiesare listed in the standard requiring the designer to either start with a desired outflow based on
anoutlet size or an estimated starting surface area. The sample equation below starts with an estimated surface area.

Sample Poblem:

A 10 acre site is being developed into condos. Eight acres sitd¢tere being disturbed while 2 acres of forest are remaining
undisturbed.The dominate soils on the site are silt loam. The 1;-2dahour design storm is 2.25 inches.

Step 1 Calculate rundfvolume and peak using TR-55 or approved method.

From TR-55 the curve number (CN) for the disturbed area is 86 and the CN for the forested area is 55 resulting in a composite
CN of 80. Using TR-55, the rurfafolume calculated for the 1-year 24-hour design storm is 0.7 inches (0.6 acre—feet for the
entirel0—-acre site). The time of concentration was calculated as 0.4 hours resulting in a peak flow of 6 cfs.

Step2 Begin sizing sediment basin using Equation 1. The technical standard lists silt loam under patrticle class 2 with a settling
velocity of 7.3*10 ft/sec. & are also going to assume a starting surface area of 0.25 acres (#),880 filternative
approachs to assume an outflow velocity

SA = 12 * qOUt/VS)
Solve forQoyt 10,980 # = 1.2 * (Qout/ 7.3*10°7° ft/sec)

Oout= 0.67 cfs
Step3: Using Figure 2: Approximate Detention Basin Routing fgreTll Storms determines the volume of storagg féeded.

Qout= 0.67 cfs (calculated in Step 2)

Qin = 6.0 cfs (peak flow calculated using TR-55 in Step 1)
VR = 0.6 acre—feet (volume of ruriafalculated using TR-55 in Step 1)

Qout/ Qin = 0.67 cfs / 6.0 cfs = Al1 Using Figure 2 with gt/ Oin = 0.1L, the \&/VRis determinedo be 0.54. Therefore
theVs=0.54 * 0.6 acre—feet = 0.324 acre—feet (13, it5)

Step 4: Check configuration: Calculate maximum head on outlet using surface area and volume.

SA =10,890 ft and a \&= 14,113 fd we get a depth (H) of 1.29 feet = 1231ft3/ 10,890 f

Step 5: Size Outlet: Assuming an orifice type outlet calculate the size needed to ngg; tadculated in Step 1 and the H
calculated in Step 4.

Usingthe orifice equationfoy; = C*A*(2gH)/2 with C=0.6 (codicient) , A = Area = 1, g = 32.2, and H = hydraulic
head expressed in feet.

Qout = 0.6*A*(2*32.2* H)1/2 so 0.66 = 0.6*A*(2*32.2*1.29%2 thereforeA = .12 f&
An area of 0.12 fcorrespondso an orifice outlet of 4.7 inches in diameter

Step6: Iteration: While the above solution works, the sediment basin has not been oizedlignd we have an orifice diame

terthat is not a standard pipe size. An iterative approach can be used to reduce the surface area of the sediment basin and obtai
amore common orifice diameteWe can assume a 4-inch orifice since it is close to diameter calculated in Step 5 and we can
startwith the depth we calculated in Step 4. The iterations below each represent Steps 2 through 5.

Iteration 1:

Qout = 0.43 (H)1/2 = 0.43 (1.29)/2 = 0.48cfs which is less than the 0.66 cfs calculated in Step 1. Therefore, we can go
back to Step 1 and repeat the sizing procedure and downsize the sediment basin.
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SA=1.2* (Qout/ Vo) = 1.2 * (0.48 cfs / 7.3*1® ft/sec) = 7,890 #

Using Figure 2:

Oout= 0.48 cfs

Oin = 6.0 cfs (peak flow calculated using TR-55 in Step 1)

VR = 0.6 acre—feet (volume of ruriafalculated using TR-55 in Step 1)

Gout/ Oin = 0.48 cfs /6.0 cfs = 0.08. Using Figure 2 witha:/ in = 0.08,the V5/VRris determinedo be 0.62. Therefore
theVs= 0.62 * 0.6 acre—feet = 0.372 acre—feet (16,280 ft

SA = 7,890 f and a \§= 16,204 f8we get a depth (H) of 2.05 feet = 16,20%/f7,890 f2

Qout = 0.43 (H)Y2 = 0.43 (2.05}2 = 0.61 cfs which is more than the 0.48 cfs we used so iterate.
Iteration 2:

SA=1.2* Qout/ Vo) = 1.2 * (0.61 cfs / 7.3*1® ft/sec) = 10,027 &

Using Figure 2:

Qout= 0.61 cfs

Oin = 6.0 cfs (peak flow calculated using TR-55 in Step 1)

VR = 0.6 acre—feet (volume of ruriafalculated using TR-55 in Step 1)

Oout/ Oin = 0.61 cfs /6.0 cfs = 0.10 Using Figure 2 witlpgy/ Gin = 0.10, the \¢/VRis determinedo be 0.54. Therefore
theVs=0.54 * 0.6 acre—feet = 0.324 acre—feet (13, 1t3)

SA = 10,027 ft and a \§= 14,113 f3we get a depth (H) of 1.41 feet = 1831ft3/ 10,027 2

Qout = 0.43 (H)Y/2 = 0.43 (1.41}/2 = 0.51 cfs which is less than the 0.61 cfs we used so we are OK or we can iterate again
until we have gt that are almost identical.

After lteration 2, we have a sediment basin with a SA = 10,82ndaVs= 14,113 f8. e have a principal water quality
outletconsisting of a 4—inch orifice. This design meets the water quality requirements of the technical standard.
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Sediment Trap
1063(09/05)
Wisconsin Department of Natural Resources

Conservation Practice Standard

l. Definition

A temporary sediment control device formed by excavation and/or embankmenercept sediment-laden rufi@id to
retainthe sediment.

Il. Purposes

To detain sediment-laden ruf@om disturbed areas for didient time to allow the majority of the sediment to settle out.

. Conditions Where Practice Applies

Sedimentraps arautilized in areas of concentrated flow or points of disghaluring construction activities. Sediment traps
shallbe constructed #bcations accessible for clean out. Sediment traps are designed to be in place until the contributory drain
agearea has beatabilized The contributory drainage area shall be a maximum of 5 acres. For concentrated flow areas smaller
thanone acre, ditch checks may be installed; refer to WDNR conservation practice standard Ditch Check (10685 For lar
drainageareas and/or for sediment basins requiringragineered outlet structure refer to WDNR conservation practice standard
SedimenBasin (1064) or \&t Detention Basin (1001).

V. Federal, State, and Local Laws

Usersof this standard shall be aware of applicable federal, state, anthlesatules, regulations, or permit requirements gov
erningthe use and placement of sediment traps. This standard does not contain the text of federal, state, or local laws.

V. Criteria
This section establishes the minimum standards for design, installation and performance requirements.

A. Timing — Sediment traps shall be constructed prior to disturbance of up-slope areas and placed so they function during
all phases of constructioBediment traps shall be placed in locations wherefrfroaf disturbed areas can be diverted
into the traps.

B. Sizing Criteria — Properly sized sediment traps are relativeflgatifve at trapping medium and coarse—grained par
ticles. To efectively trap fine—grained particles, the sediment trap must emploge darface area or polymers. The
specifictrapping ficiency of a sediment trap varies based on the surface area, depth of dead storage, and the particle
sizedistribution and concentration of sediment entering the device.

1. Surface Area — The minimum surface area of a sediment trap shall be based on the dominant textural class of the
soil entering the device. The surface area calculated below represents the surface for the permanent pool area
(if wet) or the surface area for the dead storage. This surface area is measured at tfi¢hievetane outlet (see
Figurel).
a. For coarse textured soils (loamy sand, sandy loam, and sand):
As(coarseF 625 * Adr

b. For medium textured soils (loams, silt loams, and silt):
As(medium): 1560 * Adr

c. For fine textured soils (sandy clayity clay silty clay loam, clay loam, and clay):
As(fine): 5300 * Adr

For the equations above:
As= surface area of storage volume in square feet
Adr= contributory drainage area in acres
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Note: The equations above were derived using a representative particle distribution for detached sediamntdrtural class.

Sedimentraps designed based on this standard will achieve 80% reduction of suspended solids for the drainage
area.

d. The surface area skdiment traps used in areas with fine to medium sized soils can be reduced when used in
conjunctionwith water applied polymers. When employing polymsize the surface area for controlling fine
particlesusing the criteria for medium soils.B/1.b.) and whegontrolling medium sized particles use the siz
ing equation containeth (V.B.1.a.) for coarse soils. See WDNR Conservation Practice Standard Sediment
ControlWater Application of Polymer§l051) for criteria governing the proper use and selection of polymers.

2. Depth— The depth of the sediment trap measured from the sediment trap bottom to the invert of the stone outlet,
shallbe at least three feet to minimize re—suspension and provide storage for sediment.

3. Shape- The sediment trap shall have a length to width ratio of at least 2:1. The position of the outlet to the inlet
shall be as such to minimize short—circuiting of the water flow path.

4. Side Slopes — Side slopes shall be no steeper than 2:1.

Note: A sediment trap sized witthe surface area equations above, a three—foot depth, and 2:1 side slopes will generally result
in an 80% sediment reduction. Slopes flatter than 2:1 will requigerlaurface areas to provide adequate storage.

C. Embankment — Embankments of temporary sediment traps shall not exceed five feet in height measured from the
downstreantoe of the embankment to the top of the embankment. Construct embankments with a minimum top width
of four feet, and side slopes of 2:1 or flattearthen embankments shall be compacted. Where sediment traps are
employedas a perimeter control, the embankments shall have stabilization practices place prior to receifing runof

D. Outlet —Sediment traps shall be constructed with both a principal andjenagrspillway The stone outlet of a sedi
ment trapshallconsist of a stone section of embankment (stone outlet) located at thegdisahiat. The stone outlet
sectionprovides a means of dewatering the basin back to the top of the permanent storage between storm events, and
alsoserves as a non-erosive egearcy spillway for lager flow events.

1. Outlet Size — The size of the outlet shall depend on the contributory drainage area and desired betimgth
of the stone outlet / weir outlet can be calculated based on the size of the drainage area &hled irREfer to
sectionlX References for the equation used to calculate flow through a stone outlet or gabion.

Table 1 Weir Length

Drainage Area Weir Length
(acres) (feet)
1 4.0
2 6.0
3 8.0
4 10.0
5 12.0

Theemegency spillway (top ofhe weir) shall be sized to adequately pass the 10-year 24—hour storm without over topping
thesediment trap. The crest of the spillway shall be at least one foot below the top of the embankment. The, minimum weir
lengthsprovided in Bble 1 are adequate to pass the 10 year event.

Note: The weir length has little fefct on overall treatmentfefiency provided the sizing criteria in SectiorBVis adhered to. The stone
outletshall have a minimum top width of 2 feet and a maximum side-slope of 2:1. Bsdhan the sediment basin shall be safely
conveyedo a stormwater facilitydrainagewvay, or waterbodyThe dischage velocity shall be below the velocity to initiate scour unless
appropriatestabilization methods are employed.

2. StoneSize — Stone shall consist of angular well graded 3 to 6 inch clear washed stone.

3. KeywayTrench — The stoneutlet shall be protected from undercutting by excavating a keyway trench across the
stonefoundation and up the sides to the height of the outlet. See Figuralérlying with geotextile fabric is
optional.

E. Provideaccess for cleanout and disposal of trapped sediment.

VI Considerations

A. Sedimentraps generally require excessive surface areas to settle clay particles and fine silts. If these conditions exist
on the site consider using a sediment basin (DNR Conservation Practice Standard Sediment Basin 1064) or adding
polymerto the sedimentrap. See WDNR Conservation Practice Standard Sediment Coratet Application of
Polymers(1051) for criteria governing the use of polymers
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To improve trapping éditiency, filter fabric can be placed on the up—slope side of the stone outlet / gabion and anchored
with stone. When fabric is utilized to enhance filtering, more frequent maintenance is required to prevent clogging.
Whenusing fabric, a monofilament type fabric shall be used (suchs3QV Type FF). The apparent opening size

of the fabric, not the stone size, will dictate the flow rate through the outlet therefore outlet lengtbseasdculated
sincevalues in @ble 1 are based @tone. When calculating the size of the outlet a clogging factor of 50% should be
usedfor the fabric.

Consider possible interference with construction activities when locating sediment traps.

Provisionsshould be made for protecting the embankment from failure caused by storms exceeding the 10—-year design
requirementConsider a stabilized and non-erosive gyapecy spillway bypass.

In general, groundwater impacts from temporary sediment traps that have storage areas in contact with groundwater
arenot a major concern. Howeysediment trap contact with groundwater should be avoided invaitedsarst fea
tures,fractured bedrock, or areas of significant groundwater rgehar

Sedimentrapping is achieved primarily by settling within the pool formed by the trap. Sediment trafigiegef
is a function of surface area, depth of pool, and detention time. If site congitioni, a length to width ratio greater
than2:1 will increase diciency.

If site conditions prevent the sediment trap from having a three—foot depth, then an equivalent storagawsiume
be created through increasing the surface area.

For sediment traps in place longer than 6 months, consider outlets constructed of two types ofcstoénation
of coarse aggregate and riprapigdOT light riprap classification) should be udedorovide stabilityA one—foot
layerof one inch washed stone then should be placed on the up-slope face to reduce drainage flow rate.
Plans and Specifications

Plansand specifications for installing sediment traps shall be in keeping with this standard and shall thescribe
requirementgor applying thepractice to achieve its intended purpose. The plans and specifications shall address the
following:

1. Locationand spacing of sediment traps

2. Schedules and sequence of installation and removal

3. Standard drawings and installation details

4. Rock gradation

All plans, standard detaifawings, or specifications shall include a schedule for installation, inspection, maintenance,
andidentify the responsible party

Operation and Maintenance

SedimenfTraps shall, at a minimum, be inspected weekly and within 24 hours after every precipitation event that produces 0.5
inchesof rain or more during a 24-hour period. Sediment may need to be removed more frequently

A.

mo o w

IX

Deposits of sediment shall be removed when they reach a depth of one foot.

If the outlet becomes clogged it shall be cleaned to restore flow capacity

Recommend provisions for proper disposal of the sediment removed from the trap.

Maintenance shall be completed as soon as possible with consideration given to site conditions.

Sedimentraps shall be removed and the location stabilized after the disturbed area draining to the sediment trap is
stabilizedand no longer susceptible to erosion.

References

Flow through the stone outlet and gabion can be calculated using the following equation:
Q= (hus* L)/ [(W/D) + 25+ W2]12

Where:

Q = total flow through stone (cfs)
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h = depth of flow measured from invert of the stone outlet to the crest ofenagrspillway (ft)
W = average width of weir or flow

length through stone outlet (ft)

L = length of weir (ft)

D = Average Rock Diameter (ft)

Note: For a stone outlet, the length of stone outlet (L) will vary with the depth and slope of stone outlet. For a gabion, the length of flow is
fixed to gabion width. A complete discussion of this equation and its proper application can be found in:

C. Mcintyre, G. AronJ. Wllenbrock, and M. DeimlerReport No. 10: Analysis of flow through porous media as applied to
gabiondams regarding the storage and releastorm water runéf NAHB/NRC Designated Housing Research Center at Penn
State Department of Civil Engineering; August 1992.

X Definitions

Stabilized(lll): Means that all land disturbing construction activities at the construction site have been completed and that a
uniform perennial vegetative cover has been established with a density of at least 70% of the cover for the unpandd areas
areamot covered by permanent structures or that employ equivalent stabilization measures.

Temporary(l): An erosion control measure that is in place for the duration of construction or until the site is stabilized.
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Figure 1: Sediment Trap Outlet Detail
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Notes: (1) Side-slopes and faces of earthen embankment around outlet shall be armored with riprap or stabilized with
erosion mat sufficient to handle flows from the 10-year storm.
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Embankment / Height from Toe to

Top of Embankment

Maximum Side 5-feet maximum

Slopes (2H:1V)

Geotextile /V Stabilized Qutlet
Fabric

Height from Bottom to Stone Outlet
Invert of Principal Outlet
3-feet typical op width of Principal Qutlet

Sediment Trap Bottom 2-feet minimum

View A - A of Principal Outlet
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SeedingFor Construction Site Erosion Control
1059(11/03)
Wisconsin Department of Natural Resources
Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in X. Definitions. The words are italidizgtidithe they are used.

l. Definition

Plantingseed to establish temporary or permanent vegetation for erosion control.

Il. Purpose

The purposeof temporary seedirgs to reduce rundaind erosion until permanent vegetation or other erosion control practices
canbe established. The purposepefmanent seedirig to permanently stabilize areas of exposed soil.

Il Conditions Where Practice Applies

This practice applies to areas of exposed soil where the establishment of vegetation is desipetdary seeding applies to
disturbedareas that will not be brought to final grade or on which land-disturbing activities will not be performed for a period
greater than 30 days, and requires vegetative cover for less than oneegreaainent seeding applies to areas where perennial
vegetativecover is needed.

V. Federal, State and Local Laws

Usersof this standard shall be aware of all applicable federal, state and local laws, rules, regulations or permit requirements
governingseeding. This standard does not contain the text of federal, state or local laws.

V. Criteria
This section establishes the minimum standards for design, installation and performance requirements.
A. Site and Seedbed Preparation
Site preparation activities shall include:
1. Temporary Seeding
a. Temporary seeding requires a seedbed of loose soil to a minimum depth of 2 inches.

b. Fertilizerapplication is not generally required for temporary seeding. Honawe@application of fertilizer or
lime shall be based on soil testing results.

c. The soil shall have a pH range of 5.5 to 8.0.
2. Permanent Seeding
a. Topsoil installation shall be completed prior to permanent seeding.

b. Permanenseeding requires a seedbed of loose topsoil to a minatepth of 4 inches with the ability to support
adensevegetative cover

c. Application rates of fertilizer or lime shall be based on soil testing results.

d. Prepara tilled, fine, but firm seedbed. Remove rocks, twigs foreigterial and clods over two inches that
cannotbe broken down.

e. The soil shall have a pH range of 5.5 to 8.0.
B. Seeding
1. Seed Selection

a. Seednixtures that will produce dense vegetation shall be selected based on soil and site conditions and intended
final use. Section IX References, lists sources containing suggested seed mixtures.

b. All seed shall conforro the requirements of thei¥&onsin Statutes and of the Administrative Code Chapter
ATCP 20.01 regarding noxious weed seed content and labeling.
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VI.

c. Seedmixtures that contain potentially invasive species or species that may be harmful to native plant-communi
tiesshall be avoided.

d. Seed shall not be used later than one year after the test date that appears on the label.

e. Seedshall be tested for puritgermination and noxious weed seed content and shall meet the minimum purity
andgermination requirements as prescribed in the cuedition of Rules for &sting Seed, published by the
Assaociationof Official Seed Analysts.

2. Seed Rates
a. Temporary Seeding (Cover Crop)

Areasneeding protection during periods when permanent seedirtg &pplied shall be seeded with annual
speciedor temporary protection. Sealfile 1 for seeding rates of commonly used species. The residue from
this crop may either be incorporated into the soil during seedbed preparation at the next permanent seeding
periodor left on the soil surface and the planting made as a no-till seeding.

Table 1
Temporary Seeding Species and Rates

Species Lbs/Acre Percent Purity
Oats 131 98
Cereal Re 1312 97
Winter wheat 1312 95
Annual Rregrass 802 97

1 Spring and summer seeding

2 Fall seeding

b. Permanen$eeding

Ratesshall be basedn pounds or ounces of Pure Live Seed (RieBacre. Section IX contains some possible
referencadocuments that provide seeding ratBermanent seeding rates may be increased above the minimum
rates showiin the reference documents to address land use and environmental conditions.

If anurse copis used in conjunction with permanent seeding, the raiogeshall not hinder establishment
of the permanent vegetation.

A nurse crop shall be applied at 50% its temporary seeding rate when applied with permanent seed.
3. Inoculation

Legumeseed shall be inoculated in accordance trithmanufacturées recommendations. Inoculants shall not
be mixed with liquid fertilizer

4. Sowing

Seedgrasses anlggumes no more thaa inch deep. Distribute seed uniformlpixtures with low seeding rates
requirespecial care in sowing to achieve proper seed distribution.

Seed may be broadcast, drilled, or hydroseeded as appropriate for the site.

Seedwhen soil temperatures remain consistently abo9é=5Bormant seeavhen the soil temperature is consis
tently below 53 F (typically Nov 1st until snow cover). Seed shall not be applied on top of.snow

Considerations
A. Consider seeding at a lower rate and making two passes to ensure adequate coverage.

B. Compactedoil areas may need special site preparation prior to seeding to mitigate compaction. This may-be accom
plishedby chisel plowing to a depth of 12 inches along the contour after heavy equipment has left the site.

Sod may be considered where adequate watering is available.

D. Whenworking in riparian areas refer to the NRCS Engineering Field Handbook, Chapter 16, Streambank and Shore
line Protection and Chapter 18oil Bioengineerindor Upland Slope Protection and Erosion Reduction.
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E. A site assessment should be conducted to evaluate soil characteristics, topegpasuye to sunlight, proximity to
naturalplant communities, proximitio nuisance, noxious and/or invasive species, site histmigture regime, cli
matic patterns, soil fertilityand previous herbicide applications.

F.  Useintroduced speciesnly in places where they will not spread into existing natural areas.

G. Lightly roll or compact the area using suitable equipment when the seedbed is junlgéabtose, or if the seedbed
containsclods that might reduce seed germination.

H. See Section IX. References for suggested seed mixes (NREBOW UWEX) or use their equivalent.

I.  Turf seedlings should not be mowed until the stand is at least 6 inches tall. Do not mow closer than 3 inches during
the first year of establishment.

Seeding should not be done when the soil is too wet.
Considemwatering to help establish the seedat®¥ application rates shall be controlled to prevent famaf erosion.

Prairie plants may not éctively provide erosion control during their establishment period without a nurse crop.

= X«

Topsoil originating from agricultural fields may contain residual chemicals. The seedbed should be free of residual
herbicideor other contaminants that will prevent establishment and maintenance of vegetasiimg for soil con
taminantamay be appropriate if there is doubt concerning thessmilality

N. Considemusing mulch or a nurse crop if selectgp@cies are not intended for quick germination. When mulching refer
to WDNR Conservation Practice Standard Mulching for Construction Sites (1058).
VIl.  Plans and Specifications

Plansand specifications for seeding shall be in keeping with this standard and shall describe the requirements for applying this
practice.

All plans, standard detail drawings, or specifications shall include schedule for installation, inspection, and maintenance. The
responsiblgarty shall be identified.
VIIl.  Operation and Maintenance

A. During construction areas that have been seeded shall at a minimum be inspectecmeeektiin 24 hours after
everyprecipitation event that produces 0.5 inches of rain or more during a 24—hour period. wesécturing the
growing season until vegetation is densely established or permit expires. Repair and reseed areatbaiomave
damageas necessary

B. Limit vehicle trafic and other forms of compaction in areas that are seeded.
A fertilizer program should begin with a soil test. Soil tests provide specific fertilizer recommendations for the site
and can help to avoid over—application of fertilizers.
IX. References
A. Seed Selection References

United States Department of Agriculture — Natural Reso@aosservation Service Field f@fe Technical Guide Section
IV, Standard 342, Critical Area Planting.

UWEX Publication A3434 Lawn and Establishment & Renovation.

WisDOT, 2003. State of Wconsin Standard Specifications For Highway and Stru@arsstruction. Section 630, Seeding.
B. GeneraReferences

Association of (ficial Seed Analysts, 2003. Rules fagsting Seed. http://wwaosaseed.com.

Metropolitan Council, 2003. Urban Small Sites Best Management Practice Manual, Chaptatati%e Methods 3-85
— 3-91. Minneapolis.

The State of Wconsin list of noxious weeds can be found in Statute 66.0407.

United States Department of Agriculture — Natural Resources Conservation Service. Engineering Field Handbook, Chapters
16and 18.
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UWEX Publication GWQO002 Lawn & Garden Fertilizers.

X. Definitions

Dense(V.A.2.b) A stand of 3—inch high grassy vegetation that uniformly covers at least 70% of a representative 1 square yard
plot.

DormantseedV.B.4): Seed is applied after climatic conditions prevent germination until the following spring.

IntroducedSpeciegVI.F) Plant species thaistorically would not have been found in North America until they were brought
here by travelers from other padfsthe world. This would include smooth bromegrass and alfalfa. Some of these species may
havea wide distribution such as Kentucky bluegrass.

Nurse Cop (V.B.2.b): Also known as a companion crop; is the application of temporary (annual) seed with permanent seed.

Permanenseedingll) Seeding designed tminimize erosion for an indefinite period after land disturbing construction-activi
tieshave ceased on the site.

Soil BioengineerindVI.D) Practice of combining mechanical, biological and ecological concepts to arrest and prevent shallow
slopefailures and erosion.

Temporary Seedinf]l) Seeding designed to control erosion for a time period of one year or less that is generally removed in
order to perform further construction activities or to permanently stabilize a construction site.

Topsoil(V.A.2.a) Consists of loam, sandy loam, silt loaitty clay or clay loam humus-bearing soils adapted to sustain plant
life with a pH range of 5.5 — 8.0. Manufactured topsoil shall through the addition of sagainic bumus material, peat, manure
or compost meet the above criteria.
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Silt Fence
1056(03/06)
Wisconsin Department of Natural Resources
Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in X. Definitions. The words are italidizgidithe they are used.

l. Definition
Silt fence is a temporary sediment barrier of entrenched permeable geotextile fabric designed to intercept and slow the flow of
sediment-ladesheet flow rundffrom small areas of disturbed soil.
1. Purpose
The purpose of this practice is to reduce slope length of the disturbed area and to intercept and retain transported sediment from
disturbedareas.
1. Conditions Where Practice Applies
A. This standard applies to the following applications:

1. Erosion occurs in the form sheet and rill esiort. There is no concentration of water flowing to the barrier
(channel eosion.

2. Where adjacent areas need protection from sediment-ladei runof

3. Where efectiveness is required for one year or less.

4. Where conditions allow for silt fence to be properly entrenched and staked as outlined in the Criteria Section V
B. Under no circumstance shall silt fence be used in the following applications:

1. Belowthe ordinary high watermark or placed perpendicular to flow in streams, swales, ditches or anfigriace
flow is concentrated.

2. Where the maximum gradient upslope of the fence is greater than 50% (2:1).

V. Federal, State, and Local Laws

Usersof this standard shall be aware of applicable federal, state, anthlosatules, regulations, or permit requirements gov
erningthe use and placementsift fence. This standambesnot contain the text of federal, state, or local laws.

V. Criteria
This section establishes the minimum standards for design, installation and performance requirements.
A. Placement

1. Wheninstalled as a stand-alone practice on a slope, silt fence shall be placedandbe The parallel spacing
shallnot exceed the maximum slope lengths for the appropriate slope as specifibtkih T

Table 1.
Slope Fence Spacing
<2% 100 feet
2 to 5% 75 feet
5to 10% 50 feet
10 to 33% 25 feet
> 33% 20 feet

2. Silt fences shall not be placed perpendicular to the contour
3. The ends of the fence shall be extended upslope to prevent water from flowing around the ends of the fence.
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B. Height- Installed silt fences shall be a minimum 14 inches high and shall not exceed 28 inches in height measured
from the installed ground elevation.

C. Support- Silt fences shall be supported by either steel or wood supports as specified below:

1.

Wood supports

a. Thefull height of the silt fence shall be supported by 1 1/8 inches by 1 1/8 inches air or kiln dried posts of hick
ory or oak.

b. Thesilt fence fabric shall be stapled, using at least 0.5-inch staples, to the upslope side of the posts in at least
3 places.

c. Theposts shall be a minimum of 3 feet long for 24—inch silt fenceamthimum of 4 feet for 36-inch silt fence
fabric.

Steelsupports

a. Thefull height of the silt fence shall be supported by steel posts at least 5 feet long with a strength of 1.33 pounds
perfoot and have projections for the attachment of fasteners.

b. Thesilt fence fabric shall be attached in at least tplaees on the upslope side with 50 pound plastic tie straps
or wire fasteners. d'prevent damage to the fabric from fastetier protruding ends shall be pointed away from
thefabric.

The maximum spacing of posts for non—woven silt fence shall be 3 feet and for woven fabric 8 feet.
Silt fence shall have a support cord.

Wherejoints are necessargach end of the fabric shall be securely fastened to a post. The posts shall then be
wrappedaround each other to produce a stable, secure joint or shall be overlapped the distance between two posts.

6. A minimum of 20 inches of the post shall extend into the ground after installation.

D. Anchoring — Silt fence shall be anchored by spreading at least 8 inches of the fabric in a 4 inch wide by 6 inch deep
trench,or 6 inch deep V-trench on the upslope side of the fence. The trench shall be backfilled and compacted.
Trenchesshall not be excavated wider and deeper than necessary for proper installation.

On the terminal ends of silt fence the fabric shall be wrapped around the post such that the staples are not visible.

E. GeotextileFabric Specifications — The geotextile fabric consists of either woven or non—-woven pohadgpEopy
lene, stabilized nylon, polyethylene, or polyvinylidene chloride. Non-woven fabric mayeéedle punched, heat
bondedyesin bonded, or combinations thereof. All fabric shall meet the following requiremepeci®d in @ble

2.

Table 2

Test Requitement Method Valuel
Minimum grab tensile strength in the machine  ASTM D 4632 120 Ibs. (550 N)
direction _
Minimum grab tensile strength in the cross ASTM D 4632 100 Ibs. (450 N)
machine direction
Maximum apparent opening size equivalent ASTM D 4751 No. 30 (600um)
standard sieve
Minimum permittivity ASTM D 4491 0.05 scct
Minimum ultraviolet stability percent of ASTM D 4355 70%
strength retained after 500 hours of exposure

(WisDOT Standard Specifications for Road and Bridge Construction, 2001)

1 All numerical values represent minimum / maximum average roll values. (For example, the average minimum test
results on any roll in a lot should meet or exceed the minimum specified values.)

Silt fence shall have a maximum flow rate of 10—gallons/minute/square foot at 50mm constantetzingsed by mulki
plying permittivity in 1/second as determined by ASTM D-4491 by a conversion factor of 74.

F. Removal- Silt fences shalbe removed once the disturbed area is permanently stabilized and no longer susceptible
to erosion.
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VI.

A.

Considerations

Improperplacement asgvell as improper installation and maintenance of silt fences will significantly decrease the
effectivenes®f this practice.

Silt fences should be considered for trapping sediment where sheet and rill erosion may be expected to occur in small drain
ageareas. Silt fences should not be placed in areas of concentrated flow

B.
C.

VII.

VIII.

A.

Silt fences should be installed prior to disturbing the upslope area.

Silt fences should not be used to define the boundaries of the entire.p&ijefence shouldbe placed only in areas
whereit is applicable due to its cost and the fact that it is not biodegradable. For example, silt fence shopldoeat be
in locations where the natural overland flow is from an undisturbed area into disttuehedf the project. It should
alsonot be used as a diversion.

Silt fence should not be used in areas where the silt fence is at a higher elevation than the disturbed area.

When placing silt fence near trees, care should be taken to minimize damage to the root sysittocomjpaction
androot cutting within 1.5 feet multiplied by the inch diameter of the tree (for example: for 10-inch trees keep out a
15-footradius from the trunk). Refer to UWEX publication Preserviree$ During Construction for more informa

tion.

To protect silt fence from damage in areas of active construction or hedicy siiffence shoulde flagged, marked,
or highlighted to improve visibility

Silt fence efiectiveness is generally increased when used in conjunction with other upslope erosion control practices.
To further strengthen the silt fence, straw / hay bales can be placed on the down slope side.

To help ensure &ctiveness, silt fence should be inspected and repaired as necessary prior to forecasted rain events.

Whereinstallation with wood posts is fiult, such as when hard or frozen ground is encountered, the use of steel post
is recommended.

Silt fence can be mechanically installed with a plow type device provided that the silt fence is trenched in a manner
such that equivalent performance is achieved to that specified in Se@ion V
Plans and Specifications

Plansand specifications for installing silt fence shall be in keeping with this standard and shall describe the require
mentsfor applying the practice to achieve its intended purpose. The plans and specifications shall address the follow

ing:

1. Locationof silt fence

Contributory drainage area

Schedules

Material specification conforming to standard

Standard drawings and installation details

S T A

Restoration after removal

All plans, standard detail drawings, or specifications shall include schedule for installation, inspection, and mainte
nance.The responsible party shall be identified.
Operation and Maintenance

Silt fences shall at a minimum be inspected weekly and within 24 hours after every precipitation event that produces
0.5inches of rain or more during a 24 hour period.

Damaged or decomposed fenagslercuttingor flow channels around the end of barriers shall be repaired-or cor
rected.

Sedimenshall be properly disposed of once the deposits reatie height of the fence.
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IX. References
UWEX Publication A0327 “Preserving@es During Construction”

X. Definitions

Channelerosion(lll.A.1): The deepening and widening of a channel due to soil loss caused by flowing Asatiis become
largerand flows begin to concentrate, soil detachment occurs primarily as a result of shear

Sheetaind Rill Epsion(lll.A.1): Sheet and rill erosion is the removal of soil by the action of rainfall and shallow overlarfd runof
It is the first stage in water erosion. As flow becomes more concentrated rills Az@ail detachment continues or flow
increasesiills will become wider and deeper forming gullies.
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Silt Curtain
1070 (09/05)
Wisconsin Department of Natural Resources
Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in X. Definitions. The words are italidizgtdithe they are used.

l. Definition

A temporary permeablabric installed in a waterway or waterbody to minimize sediment transport. A silt curtain does not
extendto the bottom of the channel and is placed parallel or perpendicular to the direction of flow

Il. Purposes

The purpose of this practice is to provide sediment containment while construction activities are occurring in or directly adjacent
to a waterway or waterbody

M. Conditions Where Practice Applies

This practice applies where construction activities intrude or are directly adjacent to a waterway or wafnsogludes
but is not limited to bridge construction, rigpplacement, utility work, streambank restoration, boat launches and dredging.

Silt curtain is intended for calm water conditions where it will not be subjected to wind, wave, or current. Silt curtains-are appro
priateto settle out coarse and granular soils where water depth at the time of construction is greater than offegjudrtw 4
applicationdn finer sediment or moving water see WDNE&thnical Standard 106Qbidity Barrier
V. Federal, State, and Local Laws
Usersof this standard shall be aware of applicable federal, state, anthiesatules, regulations, or permit requirements gov
erningthe use and placement of silt curtains. This standard does not contain the text of federal, state, or local laws.
V. Criteria
This section establishes the minimum standards for design, installation and performance requirements.

A. Installation — Details of construction not listed in the text shall conform to the pertinent requirements of Figure 1.

1. Thesilt curtain shall be installed before construction activities are initiated in or adjacenivettéheay or water
body. Install the silt curtain as closettte construction as practical. The curtain shall remain in place and be main
taineduntil the construction activity is completed and the disturbed astakidized!.

2. Theends of the silt curtain shall be securely anchored and keyed into the shoreline to fully enclose the area where
sedimenimay enter the water

3. A2-footgap shall exist between the weighted lower end of the curtain and the bottom of the waterway or water
body.

4. Bottomanchors shall be used to hold the silt curtain in the same position relative to the bottom the waterway or
waterbodywithout interfering with the function of the curtain. Anchors shall either be driven into the bottom of
the waterway orwaterbody or be weighted and attached to the curtain floatation device via an anchor line.
Manufacture’secommendations shall be followed for the number and spacing of anchors.

5. Danger buoys shall be used as directed by the Coast Guard or DNR permit when working in navigable waters.
B. Material:

1. Reusableomponents of the silt curtain system shall be clean andffigetential exotic species. Fabric cannot
bereused.

2. Thesilt curtain shall be constructed from heavy woven filter fabric to allow water to pass through the barrier yet
retainsediment. All fabric seams shall be heat sealed or sewn. Silt curtain fabric shall ¢orif@rspecifications
in Table 1.
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Table 1
Requirement Value
Thickness 15 mils (0.38 mm)

Min. grab tensile strength 120 Ib (550 N)
(ASTM D 4632)

Min. equivalent opening No. 170 sieve (9Qm)

3. Flotationdevices shall be flexible, buoyant units contained in an individual floatation sleeve or collar attached to
thecurtain. Use expanded polystyrene logs or equivalent having a 49 square inch minimum end area. Do not use
polystyrenebeadsor chips. Buoyancy provided by the floatation device shall Heiguit to support the weight
of the curtain and maintain a freeboard of at least 3 inches above the water surface level.

4. Top load lines shall consist of 5/16 inch steel cable.

Bottomloadlines shall consist of a minimub-inch steel chain incorporated into the bottom hem of the curtain.
Largerchain sizes may be used where additional weight to serve as ballast to hold the curtain in a vertical position
is required.

VI. Considerations

A. Sedimenthat has settled out by the silt curtain should only be removed as directed by the regulatory bedaoissy
re—suspensioof sediment will likely occur during the removal process. Use of polymers may help prevent resuspen
sionof sediment. See WDNRethnical Standard 1051 Sediment Contrat®& Application of Polymers for further
guidance.

B. Silt curtains areneant to manage sediment in the waterb®bg best way to prevent sediment from entering the water
bodyis through the implementation offeftive upland erosion control, stopping sediment transport at its source.
VII.  Plans and Specifications

Plansand specifications for installing a silt curtain shall be in keeping with this standard and shall describe the requirements
for applying the practice to achieve its intended purpose:

A. Location of silt curtain.
B. Material specification conforming to standard.
C. All plans, standard detail drawings, or specifications shall include schedule for installation, inspection, and mainte
nance.The responsible party shall be identified.
VIIl. Operation and Maintenance
A. Silt curtains shall be inspected daily and repaired if necessary

B. Regardlessf upland stabilization conditions silt curtains shall not be removed until the water behind the curtain has
equalor greater clarity than the waterway or waterbo8gil particles shall be allowed to settle for a minimum of 24
hoursprior to removal of the curtain.

C. Careshall be taken when removing the silt curtain to minimize the release or re—suspension of accumulated sediment.

D. Toprevent the spread of exotic species silt curtains shall not be reused on other sites. Buoys and chains can be reused
but shall be either disinfected wittinegar or cleaned with hot water greater than 104 deg. F then allowed to completely
dry for a minimum period of five days. If there are any questions about the occurrence of zebra mussels, Eurasian
water—milfoil, or other aquatic invasive species in a waterbody that you are working in or intend to work in contact
your local DNR staff

IX. References
Virginia Erosion and Sediment Control Handbook, Third Edition, 1992
WisDOT Facilities Development Manual: Chapter 10, Section 10, Subject 43, Silt Screen

X. Definitions

Stabilized(V.A.1): Meanghat all land disturbing construction activities at the construction site have been completed, and that
a uniform perennial vegetative cover has been established with a density of at least 70% of the cover for the unpaved areas and
areasot covered by permanent structures, or that employ equivalent stabilization measures.
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StoneTracking Pad and Tire Washing
1057(08/03)
Wisconsin Department of Natural Resources

Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in IX. Definifitveswords are italicized the first time they are used.

l. Definition

A stabilized pad of stone aggregate or tire washing station located at any point wfiergilirafiress a construction site.

Il. Purpose

The purpose of this standard is to redude sife sedimentation by eliminating the tracking of sedinfremh construction sites.

M. Conditions Where Practice Applies

Eithera stone tracking pad or tire washing station shall be usgidpaints of construction egress. This standard applies where
constructiortraffic is likely to transport sedimentfddite.

V. Federal, State, and Local Laws

Usersof this standard shall be aware of applicable federal, state, anthlusatules, regulations, or permit requirements gov
erningthe use and placement of this practice. This standard does not contain the text of federal, state, or local laws.

V. Criteria
This section establishes the minimum standards for design, installation and performance requirements.
A. Tracking Pad:
1. The tracking pad shall be installed prior to anyfitdéaving the site.

2. Theaggregate for tracking pads shall3® 6 inch clear or washed stone. All material to be retained on a 3-inch
sieve.

3. Theaggregate shall be placed in a layer at leasicties thick. On sites with a high water table, or where saturated
conditionsare expected during the life of the practice, stone tracking pads shall be underlain BEOA Vi pe
R geotextile fabric to prevent migration of underlying soil into the stone.

4. Thetracking pad shall be the full width of the egress point. The tracking pad shad beramum 50 feet long.

5. Surfacewvater must be prevented from passing through the tracking pad. Flowsesthiatrted away from track
ing pads or conveyed under and around them by using a variety of practices, such asnatieetiard, or other
similar practices.

B. Tire washing: If conditions on the site are such that the sediment is not removed from vehicle tires by the tracking pad,
thentires shall be washed utilizing pressurized water before entering a public road.

1. Thewashingstation shall be located on-site in an area that is stabilized and drains into suitable sediment trapping
or settling device.

2. Thewash rack shall consist of a heavy grating over a lowered area. The rack shall be strontesumpgint the
vehiclesthat will cross it.

C. Rocks lodged between the tires of dual wheel vehicles shall be removed prior to leaving the construction site.
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VI. Considerations

Vehiclestraveling across the tracking pad should maintain a slow constant speed.

w

The best approach to preventinggsite tracking is to restrict vehicles to stabilized areas.

It is always preferable to prevent sediment from being depasgitmuthe road than cleaning the road l&8ediment
ona road can create a safety hazard as well as a pollution problem.

D. Any sediment tracked onto a public or private road should be removed by street cleaning, not flushing, before the end
of each working day
VII.  Plans and Specifications

A. Plansand specifications for installing tracking pads shall be in keeping with this standard and shall describe the require
mentsfor applying the practice to achieve its intended purpose. The plans and specifications shall address the follow
ing:

1. Locationof all points of egress with tracking pad locations shown

Material specifications conforming to standard

Schedule for installation and removal

Standard drawings and installation details

o~ WD

Stabilization after removal
B. All plans, standard detail drawings, or specifications shall include schedule for installation, inspection, and mainte
nance.The responsible party shall be identified.
VIIl. Operation and Maintenance

A. Trackingpads and tire washing stations shall, at a minimum, be inspected weekly and within 24 hours afterevery pre
cipitationevent that produces 0.5 inches of rain or more during a 24—hour period.

B. The tracking pad performance shall be maintained by scraping or top—dressing with additional aggregate.

C. A minimum 12-inch thick pad shall be maintained.

IX. Definitions

Water bar(V.A.5): A shallow trench or diversion dam that diverts surface waterfrumofa dispersion area.
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Storm Drain Inlet Pr otection For Construction Sites
1060(10/03)
Wisconsin Department of Natural Resources

Conservation Practice Standard

l. Definition

A temporary barrier installed around a storm drain inlet, drop inlet or curb inlet.

Il. Purposes

The purpose of this practice is to reduce sediment from entering storm drains before stabilizing the contributing drainage area.

Il. Conditions Where Practice Applies

This practice applies where ruridforn construction sites enters conveyance system structures such as drain inlets, drop inlets,
andcurb inlets. Inlet protection devices are for drainage areas of one acre or les§fr&tarakas lager than one acre should
berouted through a properly designed sediment trapping or settling practice upstream of the inlet.

V. Federal, State, and Local Laws

Usersof this standard shall be aware of applicable federal, state, anthlusatules, regulations, or permit requirements gov
erningthe use and placement of storm drain inlet protection. This standard does not contain the text of federdgcsthte, or
laws.

V. DesignCriteria
This section establishes the minimum standards for design, installation and performance requirements.

Theappropriate type of inlet protection barrier shall be installed once the drain, drop, or curb irdeenanrundf The device
shallremain in place and be maintained until the disturbed area is stabilized.

A. General Criteria that is applicable to all inlet protection devices

1. Pondingwater tosettle sediment is encouraged; however ponding shall not interfere with the floigfdraite
asafety hazard, or cause property damage. All devices shall have provisioas stegp holes or “engancy
spillways” to safely pass water if the device becomes clogged.

2. The contributing drainage areatteinlet protection device shall be one acre or less. In instances wegera lar
contributingdrainage area exists, rufshall be routed through a properly designed seditnapping or settling
deviceupstream of inlet.

3. Otherthan Type D inlet protection devices, no gaps shall be left in the material usebilidtallow the flow of
waterto bypass the inlet protection device.

4. All fabrics used as part ah inlet protection device must be selected from the list of approved fabrics certified for
inlet protection, Geotextile Fabricype FF in the currerdaddition of the WsDOT Product Acceptability List
(PAL).

B. CriteriaApplicable to Unpaved areas or the Pre—Paving Phase of Construction

1. InletProtection Barriers include, but are not limited to, straw bales, sandbags, other material filled bags and socks,
andstone weepers. These devices can be used to either settle sediments or divert flows.

a. Manufactured bags, when used, shall conform to the standardblen1I.
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Table 1
Minimum Size 14 x 26 inches
Grab ensile strength of fabric, ASTM D-4632 95 Ib. min.
UV stability, ASTM D-4355 70 % min.

Note: To provide suicient strength, fabric shall be sewn together with double stitching.

b. StrawBale installation shall conform to the criteria outlined in the WDNR Conservation Practice Standard
(1055)Sediment Bale Barrier (Non—Channel).

c. Stoneweeper installation shall conform to the criteria in WDNR Conservation Practice Standard (1063) Sedi
mentTrap.

2. Filter Fabric Barrier Criteria — See Figure 1 Inlet Protection

a. Inletprotection Vpe A deviceshall beutilized around inlets and unpaved areas until permanent stabilization
methodshave been establishedyp€ A devices shall be utilizemh inlets prior to installation of curb and gutter
or pavement, and where safety considerations are not compromised on the site.

b. Type B shall be utilized after the casting and grate are in place.

c. TypeD shall be utilized in areas where other types of inlet protection are identifiecbagpatible with road
way and trafic conditions, causing possible safety hazards when ponding occurs at theyipieD Jhall only
be used after castings are in place on top of the inlet boxes.

TypeD inlet protection shall conform to the standard drawing as shown in the plans. There shall be a three—inch
spacebetween the bag and the sides of the inlet to prelenlet sides from blocking the overflow; and shall

only be used in inlets deeper than 30 inclnesh the top of grate to bottom of the inlet. If such clearance is

not available, cinch or tie the sides of the bag (with rope or ties) to provide clearance.

C. Criteria Applicable to the Post—Paving / Curbing Phase of Construction
1. Inlet protection Ypes B, C, and D are applicable to post paving construction. See Figure 1 Inlet Protection.
* Type B shall be utilized on inlets without curb box.

e TypeC shall be utilized on street inlets with curb heads./A % 3'%" (37mm by 87 mm) minimum, piece
of wood shall be wrapped and secured in the fabric and placed in front of the curb head @s gteoplans.
Thewood shall not block the entire opening of the curb box and be secured to the grate with wire or plastic ties.

e TypeD

VI. Considerations
Whensite conditions allowinlets should be temporarily closed or sealed to prearmance of runéfind sediment.

B. The best way to prevent sediment from entering the storm sewer system is to stabdizturbed area of the site as
quickly as possible, preventing erosion and stopping sediment transport at its source.

C. Stormdrain inlet protection consists of several types of inlet filters and traps and should be corsiderigcone
elementn an overall erosion control plan. Each typéeds in application with selection dependepbn site condli
tionsand inlet type. Not all designs are appropriate in all caBles.user must carefully select a design suitable for
theneeds and site conditions.

D. Inletprotection is only as fefctive as the filter or barrier used around the inlefedifzeness decreases rapidly if the
inlet protection is not properly maintaineth general, inlet protection provides relatively good removal of coarse and
medium-sizedoil particlefrom runof however most fine silt and clay particles will pass through the filtering mecha
nisms.

E. Properlymaintaining inlet protection can befiitilt and often inlets can become clogged. Field experience has shown
that inletprotectionthat causes excessive ponding in an area of high construction activity may become so inconvenient
thatit is simply removed or bypassdHus transmitting sediment-laden flows unchecked. In such situations,-a struc
turewith an adequate overflow mechanism should be utilized instead of simply removing the inlet protection device.

F. Inletprotection devices can be enhanced by additional excavation to increase the storage capacity around the inlet.

G. Goodconstruction site housekeeping measures, such as keeping the gutters clean, and street sweeping are important.

Register March 2009 No. 639


http://docs.legis.wisconsin.gov/document/register/672/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byRegister December 20INo. 672 For current adm. code séwtp://docs.legis.wisconsin.gov/code/admin_code

205

VII.

DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX

Plans and Specifications

Plansand specifications for installing inlet protection shall be in keeping with this standard and shall describe the requirements
for applying the practice to achieve its intended purpose:

A.
B.
C.

VIII.

A.

B.

IX.

Location of inlet protection and type employed
Material spec conforming to standard

All plans, standard detail drawings, or specifications shall include schedule for installation, inspection, and mainte
nance.The responsible party shall be identified.

Operation and Maintenance

Removeinlet protection devices once the contributiliginage area is stabilized with appropriate vegetation orimper
viousarea.

Inlet protection shall be at a minimum inspected weekly and within 24 hours after every precipitation event that pro
duces0.5 inches of rain or more during a 24-hour period.

Sedimentleposits shall be removed and the inlet protection device restored to its original dimensions when the sedi
ment has accumulated between 1/3 to 1/2 the design depth of the device, or when the device is no longer functioning
asdesigned. Removed sediment shall be deposited in a suitable area and stabilized.

Duecare shall be taken to ensure sediment does not fall into the inlet and impede the intended function of the device.
Any material falling into the inlet shall be removed.

References

WisDOT “Erosion Control Product Acceptability Lisi§ available online at: http://wwdot.wisconsin.gov/business/engrserv/
pal.htm. Printed copies are no longer distributed.
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Turbidity Barrier
1069(09/05)
Wisconsin Department of Natural Resources
Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in X. Definitions. The words are italidizgtdithe they are used.

l. Definition

A temporary fabric barrier with very low permeabijlitystalled in or near the bed of a waterway or waterlbodyinimize sedi
menttransport and is installed parallel to floturbidity barrier cannot be installed perpendicular to a moving channel.

1. Purposes

The purpose of this practice is to provide sediment containment while construction activities are occurring in or directly adjacent
to a waterway or waterbody

M. Conditions Where Practice Applies

This practice applies where construction activities intrude or are directly adjacent to a waterway or wafnlsogludes
but is not limited to bridge construction, rigpplacement, utility work, streambank restoration, boat launches and dredging.

Useturbidity barriers in conditions with fine soils and flow velocities not exceeding 5 feet per second, unless agdhiitional
forcements installed.

V. Federal, State, and Local Laws

Usersof this standard shall be aware of applicable federal, state, anthlosatules, regulations, or permit requirements gov
erningthe use and placement of turbidity barriers. This standard does not contain the text of federal, state, or local laws.

V. Criteria
This section establishes the minimum standards for design, installation and performance requirements.

A. Installation— Details of construction not listed in the text shall conform to the pertinent requirements of Figures 1 and
2.

1. Thebarrier shall be installed before construction activities are initiated in, or adjacentaténeay or water
body. Install the turbidity barrier as close to the construction as practical. The barrier shall remain in place and be
maintaineduntil the construction activity is completed and the disturbedsaadiized!.

2. Theends of the barrier shall be securely anchored and keyed into the shorklilyeenclose the area where sedi
mentmay enter the water

3. Drivensteel posts shall be used to hold the barrier in position. The maximum dpetviegn posts shall be 10
feet. When barrier height exceeds 8 feet, post spacing may need to be decreased.

Whenbedrock prevents the installation of posts, float devices may be used. Flotation devices shall be flexible,
buoyantunits contained in an individual flotation sleeve or collar attached to the turbidity bduoser solid
expandegolystyrene logs or equivalent having a 49 square inch minimum end area. Do not use polystyrene beads
or chips. Buoyancy provided by the flotation devices shall bécseit to support the weight of the turbidity barrier
andmaintain a freeboard of at least three inches above the water surface. Refer to Figure 1.

4. Thebarrier and steel posts shall extend from the bottom of the waterway or waterbody to an elevation 2 feet above
theanticipated high water level during the time of year and duration the barrier will be in place. The elevation shall
not exceed the top of bank.

5. Ballastshall be used to hold the barrier in a vertical position. Bottom load lines shall consist of a chain incorporated
into the bottom hem of the screen, offmi€nt weight to serve as ballast to hold the screen in a vertical position.
Additional anchorage shall be provided if necessary

6. Danger buoys shall be used as directed by the Coast Guard or DNR permit when working in navigable waters.

~

Turbidity barriers shall be installed parallel to the direction of flow and shall not be installed across channels.
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VI.

VII.

Material

1. Reusableomponents of the turbidity barrier system shall be clean and free of potential exotic species. Fabric can
notbe reused.

2. Top load lines shall consist of 5/16 inch steel cable.

3. Fabric shall be selected according to the specificationahiteTL.

Table 1
Requirement Method Value
Min. grab tensile strength ASTM D 4632 200 Ib
(890 N)
Min. puncture strength ASTM D 4833 90 Ib
(400 N)
Maximum permeability ASTM D 4491 = 1X107cm/s
Min. ultraviolet stability ASTM D 4355 70%

SourceWisDOT Spec 628.2.10.

Considerations

The 5 feet per second flow velocity specified in Section Il can be the base flow of the stream or the base flow plus
the addition of storm event ruiofBase flow can be used alone for short term projects (typically one day duration,
i.e. culvert installation) when the chance of precipitation is lbanger term projects (i.e. bridge work) should consider
stormflow in addition to base flow (typically the two year event).

If the current exceeds 5 feet per second, other methods to divert flow away from the turbidity barrier such as temporary
concretetraffic barriers, cdier dams, pumping, or sheet piling should be considered.

Sedimenthat has been settled out by the turbidity barrier should only be removed if so directed by the regulatory
authoritybecause re-suspension of sediment will likely occur during the removal process.pblgenefs may help
preventresuspension of sediment. See WDNRHhical Standard 1051 Sediment Contrat&¥ Application of Poly

mersfor further guidance.

Turbidity barriersaremeant to manage sediment in the waterbdtig best way to prevent sediment from entering
thewaterbody is through the implementationeictive upland erosion control, stopping sediment transport at its
source.

Turbidity barriers should not be used to reduce the conveyance capabigyobfannel. An example is use on bridge
projectswhere the turbidity barrier is installed adjacent to each abutment simultaneously

Turbidity barriers may be installed on the banks of a waterway or waterbody if higher water levels are anticipated dur
ing construction.

Plans and Specifications

Plansand specifications for installirg turbidity barrier shall be in keeping with this standard and attached detail drawing and
shalldescribe the requirements for applying the practice to achieve its intended purpose:

A.
B.
C.

VIII.

Location of turbidity barrier

Material specification conforming to standard.

All plans, standard detail drawings, or specifications shall inslcitiedule sequence or notes for installation, inspec
tion, and maintenance. The responsible party shall be identified.
Operation and Maintenance

Turbidity barriers shall be inspected daily and repaired if necessary

Turbidity barriers shall not beemoved until the water behind the barrier has equal or greater clarity than the waterway
or waterbody

Care shall be taken when removing the barrier to minimize the release or re-suspension of accumulated sediment.
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D. To prevent the spread of exotic species turbidity barriers shall not be reused on other sites. Belwiasodn be
reusedout shall be either disinfected with vinegar or cleaned witlwlabér greater than 104 deg. F then allowed to
completelydry for a minimum period of five days. If there are any questions about the occurrence of zebra mussels,
Eurasianwater—milfoil, or other aquatic invasive species in a waterbody that you are working in, or intend to work in,
contactyour local DNR stdf

IX. References
WisDOT Facilities Development Manual: Chapter 10, Section 10, Subjecudsdity Barrier

X. Definitions

Stabilized(V.A.1): Meanghat all land disturbing construction activities at the construction site have been completed, and that
a uniform perennial vegetative cover has been established with a density of at least 70% of the cover for the unpaved areas and
areasot covered by permanent structures, or that employ equivalent stabilization measures.

(Figures are available on DNR website.)
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Figure 1. Turbidity Barrier Placement Details GENERAL NOTES
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FIGURE 2. TURBIDITY BARRIER DETAIL SHOWING
TYPICAL PLACEMENT AT STRUCTURES

GENERAL NOTE

FLOAT ALTERMATIVE WILL ONLY BE ALLOWED WITH WRITTEN
APPROVAL OF THE ENGINEER OR PROJECT MANAGER AND 13
MEANT FOR LOCATIONS WHERE BEDROCK PREVENTS THE
INSTALLATION OF POSTS.
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Vegetative Buffer
For Construction Sites
1054 (05/03)
Wisconsin Department of Natural Resources
Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in IX. Definifitreswords are italicized the first time they are used.

. Definition

An areaof densevegetatiof intended to slow runbfind trap sediment. egetative Bukrs are commonly referred to as filter
or buffer strips.

1. Purpose

The purpose of this practice is to remove sedimeshéet flonby velocity reduction.

1. Conditions Where Practice Applies

This practice applies to areas where sediment delivery is in the fasheef and rill essionfrom disturbed areas.

IV. Federal, State, and Local Laws

Usersof this standard shall be aware of applicable federal, state, anthlosatules, regulations, or permit requirements gov
erningthe use and placement of a vegetativédoufThis standard does not contain the text of federal, state, or local laws.
V. Criteria

This section establishes the minimum standards for design, installation and performance requirements.

Vegetative Buer

Disturbed Areal Direction of Flow

N
Width Vegetative Buer

!

~ [ Length [T

>

which the practice is being applied.
The vegetative bigr shall be located on the contour
The width of the vegetative tfef shall have slopes less than 5%.

The disturbed area draining to the vegetativéenighall have slopes of 6% or less.

moOow

Thevegetative bidér shall have a minimurwidth of 25 feet. 25 feet is adequate for disturbed areas up to 125 feet
upslopefrom the vegetative bfdr. An additional one foot of width shall be added to théebtibr every 5 feet exceed
ing 125 feet upslope of the disturbed area draining to the vegetatiee buf

F. Tominimize compaction andestruction of the vegetative covéesignate the vegetative farfas an area of no distur
bance. Construction equipment shall be excluded frondibsignated area.eyetative buérs shall be clearly shown
on plans and marked in the field.

G. \egetative buérs shall be densely vegetated prior to upslope soil disturbance.
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VI. Considerations

A. Maintainingsheet flow is critical to the function of a vegetativefdufin some conditionglevel speadermay need
to be constructed at the upslope side of the vegetativerkiafminimize concentrated flow

B. Vegetative budérs may require lage land areas compared to other erosion control practices.

Trees should not be cut down to establish a vegetativerb@ther erosion control measures are preferred.

VII.  Plans and Specifications

A. Plansand specifications for vegetative farg shall be in keeping with this standard and shall describe the requirements
for applying the practice to achieve its intended purpose. The plans and specifications shall address the following:

1. Location of vegetative btdr.
2. Limits and slopes of disturbed area and any additional contributory drainage area.
3. Dimensions and slope of vegetativefeuf
B. All plans, standard detail drawings, or specifications shall include schedule for installation, inspection, and mainte
nance.The responsible party shall be identified
VIIl. Operation and Maintenance

A. Vegetativebuffers shall be inspected for proper distribution of flows, sediment accumulation and signs of rill forma
tion. Vegetative bu€rs shall at a minimum be inspected weekly aitdin 24 hours after every precipitation event
that produces 0.5 inches of rain or more during a 24-hour period.

B. If the vegetative btdr becomes silt covered, contains rills, or is otherwise renderdeatiet, other perimeter sedi
mentcontrol measures shall be installed. Eroded areas shall be repaired and stabilized. Repair shall be completed as
soonas possible with consideration to site conditions.

C. A stand of dense vegetation shall be maintained to a height of 3—12 inches.
D. Priorto land disturbance the perimetéivegetative biiérs shall be flagged or fenced to prevent equipment from creat
ing ruts, compacting the soil and to prevent damage to vegetation.
IX. Definitions

Densevegetation(l): is defined as an existing stand of 3—12 inch high grassy vegetation that uniformly covers at least 90 % of
arepresentative 1 square yard plotodlfy vegetation shall not be counted for the 90% coverage. No more than 10% of the
overall bufer can be comprised of woody vegetation.

LevelSpeader(VI.A): Level spreaders disperse flows over a wide area, dissipating tlyy efidne rundfand creating sheet
flow. Common types of level spreaders are weirs and stone trenches.

Sheetflow(ll): Sheet flow is over plane surfaces, where rim@fter flows in a thin uniform sheet across the land before-it col
lectsin a concentrated flaw

Sheetand Rill Eosion(lll): Sheet and rill erosion is the removal of oyl the action of rainfall and shallow overland rdnof
It is the first stage in water erosion. As flow becomes more concentrated rills scswil detachment continues or flow
increasesiills will become wider and deeper

Width (V.E): Is measured in the direction of flow

Register March 2009 No. 62


http://docs.legis.wisconsin.gov/document/register/672/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byRegister December 20INo. 672 For current adm. code séwtp://docs.legis.wisconsin.gov/code/admin_code

Comm 20-25 APPENDIX WISCONSINADMINISTRATIVE CODE 214

A-21.126 STORM WATER MANAGEMENT . The following examples are three exemptitmthe requirements for a
post construction stormwater management plan. This means the owners of thesergitegquéired to develop and
implement a post construction stormwater management plan.

1. Redevelopment with no increase in area for exposed parking or roads. Redevelopment is defined as “areas where
development is replacing older development.”

2. The installation of undground utilities such as sewers, water services, electrical services, etc.

3. Sites with less than 10% connected imperviousness when parking lots and roofs total an area of less than one acre.
Following is an equation that may be used to evaluate a site for this exemption:

Total area of a completed building site X 0.1 = Maximum area permitted to be connected via impervious flow path
or sewer

Following are design examples acceptable by the department which achieve compliance with the NR 151.1292) (d), W
Adm. Code exemption to the post—construction stormwater requirements. The following diagram illustrates a residential
site that meets this exemption.

Figure A-21.126-1
Sample site plan that meets exemption for post construction stormwater plan

A o
& 1,000 ft >

Parking = 600 sq ft

Drive = 24,200 sq ft

Thetotal area of the site is 300,000 sq ft or 6.9 acres. Disturbed area = 2 acres.

The roof & parking is 3,800 sq ft which is less than 1 acre (43,560 sq ft)

300,000 sq ft X 0.1 = 30,000 sq ft allowable connected imperviousness

In this example the entire parking, drive and roof area is connected imperviousness via storm piping to the road and drive.
The patio is disconnected imperviousness. The connected imperviousness is 28,000 sq ft.

This example would not be required to develop a stormwater management plan because the exemption found in NR 151.12 (2)
(d), Wis. Adm. Code applies.

The previous example was a long driveway on a vegelaural lot. Following is a small site in an urban setting that would also meet the
exemptionfor post construction stormwater management.
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Figure A-21.126-2

Comm 20-25 APPENDIX

Sample site plan that meets exemption for post construction stormwater plan

Parking=1,200 sq ft

Drive=3,000 sq ft

L)

500’
rain
garden Roofarea =
I[] 3800sqtt .
rain
garden

100’

Thelot is 50,000 sq ft or approximately 1.1 acres. The entire site (except for the rain garden areas) will be

disturbed during construction.

The roof & parking is 5,000 sq ft which is less than 1 acre (43,560 sq ft)

50,000 sq ft X 0.1 = 5,000 sq ft allowable connected imperviousness

In this example the entire roof area disgjesrto two rain gardens. Only the parking and driveway is con
nected imperviousness via the road (parking 1,200 sq ft + drive 3,000 sq ft = 4,200 sq ft).

This example would not be required to develop a stormwater management plan because the exemption

found in NR 151.12 (2) (d), W. Adm. Code applies.
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An acceptable Stormwater Operation and Maintenance Plan should be based on the following outline:
I. Introduction and general information
A. Contact information
B. Overview of site
II. Practices (BMPs) utilized on the site
A. Construction
B. Plans and narrative of stormwater management
lll. Normal Operating Procedures
A. Relationship of one practice to another
B. Effectiveness of functioning practices
IV. Maintenance
A. Contact information for responsible maintenance person or persons
. Copies of any agreements for maintenance or easement

B

C. Description of routine maintenance

D. Sample inspection and monitoring protocol
E

. Description of replacement plans or repair procedures for failed practices

Register March 2009 No. 639
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s.Comm 21.16

Frost—Protected Shallow Footings

In lieu of frost walls, the codecognizes frost—protected shallow foundations designed per ASCE 32, "Design and Construction
of Frost—Protected Shallow Foundations”. The department also recognizes the similar design standards of U.S.HUD "Design
Guidefor Frost—Protected Shallow Foundations”, available for free download_fromhwudwser.org/publications/destech/
desqguide.htmand summarized belowConsult it or the ASCE standdiat full design and installation information, including

amore flexible, detailed design method that should be used for heated buldings with attached, unheated garages.

Notethat both standardsfef design methods for both heated and unheated buildings. For heated buildings, the designs rely
uponcontaining the building’ heat under the footings to avoid frost heaving. In the case of unheated buildings, the designs rely
uponcontaining thesarths natural warmth under the footings and slab by the use of more extensive insulation. (For both design
approaches;ompliancewith their frost—protection requirements is not necessarily the same as compliance with the ch. 22
EnergyConservation standards for slab—on—grade designs.)

Becauséhe simplified heated building design methods rely upon buildings, including attached garages, with at least a 63 degree
internaltemperature, it is important the building desigrasult with the owner regarding their intended use. Even if the initial
ownerplans to keep the building heated throughout the wifiteire owners may use it otherwis€herefore, the designer
shouldbe sure to communicate the operational neédise building through means such as building placarding, notating the
Rescheclenegy Report, and/or recording relevant informatiorthe property deedkailur e to do so may cause sewestruc

tural damage to the building if future owners do not keep the building heated.
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NDIX

WISCONSINADMINISTRATIVE CODE

UnheatedBuilding Design
Minimum Ground Insulation Requirements

218

Mean Annual Temperature 2:6 Minimum Footing Depth 7.8
(seemap)
Air Freezing Index Dg-Insulation Width 38 40 >41 D- Concrete G-Granular Base
(°F-days)3 from Edge of Foot & Insulation Thickness
(see map) ing 45 Depth

2,250 or less 63" R-13.6 R-11.4 R-10.2 10" 6"
2,251-3,000 79" R-18.2 R-15.3 R-14.2 10" 6"
3,001-3,750 91" R-22.7 NA NA 10" 6"

1 Also see s. Comm 22.26 for additional slab—edge insulation requirements.

2 Units are degrees Fahrenheit. See estimate provided on Mean Aemperdture Contour Map.

3 Air freezing index shall be based on maximum year expected for a 100—-year return period. See estimate provided on AFI Contour Map.

4 Ground insulation to the building interior can be extended beneath the entire slab where it is desired to protect the entire slab from frost heave action.
5 Ground insulation to the building interior can be in one horizontal plane (as shown in the detail) and covered with non frost—-susceptible fill or the insulation

maybeplaced directly beneath the slab.

6 Insulation thickness recommendations are for extruded polystyrene (XPS) insulation.

7 The minimum depth of concrete footing and horizontal insulation”is 206" drainage layer is required under the insulation.

8 Insulation placed directly beneath the footing shallyggeTV or Type VI XPS in accordance with ASTM C578. Maximum deadload placed orypiee T

IV insulation shall be 1200 pounds/square foot. Maximum deadload placgd®NTshall be 1900 psf.

Ground Insulation

Thickuess per Table

Granular Base

(Compacted
Gravel, Crushed

Heated or Unheated
Building

Conerete, Mazonry or
Permanent Wood
Foundations and

Stone or Sand Structural
Requirements per
UDC
D-Depthof  F
< -:-c.:.tm_z & Non Frost
Ins ulltll_tll} : | Susceptible Fill (See
(107 min) L Granular Baze)
G :6"
min ; | See Table
Note 4
&
D, (Exterior), Slope Sea w
Avvay from Bulding Tahls {Tuterior)
for Improved Dramnage Mote & !
P i i g i g ]
i U he Extarion) |
i ]
i & W imhrricr) |
Plan View ! '
I i
I ]
E Bailding |
Tnsulidon i i
I |
| i Foundation
! | Perimeter
| i
I I
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Heated Building Design

Minimum Insulation Requir ements for Frost—Potected Footings in Heated Buildings
(Simplified Method)

Air Freezing Vertical Minimum Eootin
Index (°F Insulation Horizontal Insulation Horizontal Insulation Dimensions Denth 9
daysf (see | R-Value3 R-Value 3.5 per Figure Below (inches) oep

4 (inches)
map)
Along walls At corners A B C D

2,000 or less 5.6 NR NR NR NR NR 14

2,500 or less 6.7 1.7 4.9 12 24 40 16

3,000 or less 7.8 6.5 8.6 12 24 40 16

3,500 or less 9.0 8.0 11.2 24 30 60 16

1 Insulation requirements are for protection against frost damage in heated buildings. Greater values may be requireddy nwetezmation standards.
Interpolationbetween values is permissible.

2 See AFI Contour Map for Air Freezing Index values.

3 Insulation materials shall provide the stated minimum R-values under long-term exposure to moist, below—ground conditions in freezing climates. The
following R-values shall be used to determine insulation thicknesses required for this applicgtien: ekpanded polystyrene — 2.4R per incypds
1V, V, VI, VIl extruded polystyrene — 4.5R per inclypE IX expanded polystyrene — 3.2R per inch. NR indicates that insulation is not required.

4 \fertical insulation shall be expanded polystyrene insulation or extruded polystyrene insulation.

5 Horizontal insulation shall be extruded polystyrene insulation.
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Air-Freeze Index Contour Map Mean Annual Temperature
Contour Map
Appendix Fig. 21.25-E
Wall Bracing Example
(Wood Panel Sheathing and Let-in Bracing)
Wall Supporting Amount of
~ Bracing
Roof only —> < 16% =8o0r3
let-in braces
—>
Floor and roof < 16%=8
Two floors and < 25%= 15
roof 0=
¢ 50 >

Register March 2009 No. 639


http://docs.legis.wisconsin.gov/document/register/672/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byRegister December 20INo. 672 For current adm. code séwtp://docs.legis.wisconsin.gov/code/admin_code

221 DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX

s. Comm 22.33
Slab-On-Grade Insulation Details

g I

Minimum zé“ ‘\E?’
10" carth 1 X 4
cover "

Insulation shall extend vertically and horizontally for a total of 48”. In all cases the insulation
shall insulate to the top edge of the floor perimeter. The last diagram is not an acceptable
method. Additional insulation may be necessary to comply with the structural stability
requirements of s. Comm 21.16 for frost-protected shallow foundations.
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Comm 23.02 (1) Outdoor Design @mperatures

Zonel 25° below zero F
Zone 2 2(° below zero F
Zone 3 15° below zero F
Zone 4 10° below zero F
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